ACTA RADIOLOGICA 


EDITA PER SOCIETATES RADIOLOGICAS DANL®E, 
FENNLE, HOLLANDLE, NORVEGLE ET SUECL 


VOL. IV FASC. 4 15: VIII 1925 N:o 20 


GENERAL LIGHT-BATH TREATMENT, ITS TECH- 
NIQUE, DOSAGE AND ARMAMENTARIUM 
by 


Axel Reyn, Edward Collin and C. E. Christensen 
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Axel Reyn and Edw. Collin 


Of recent years, the general light treatment, by means of arti- 
ficial chemical light, has become rather extensively adopted, both in 
this country and abroad, in connection with a number of diseases; 
and not only do we frequently receive inquiries as to what sort 
of plant we would recommend as the best for that purpose, but we 
have even, in several instances, been called upon to furnish the 
plans for such establisments. 

We therefore believe that we shall be meeting the demands of a 
widespread interest in the subject by giving, in the following pages, 
some hints and advice on the proper equipment and armamentarium 
for general light-baths, and by adding thereto some observations on 
the technique of that treatment, because — and this is a point 
which cannot be sufficiently emphasised! — the results depend entirely 
on the proper and perfect coordination of both these factors: equipment 
and technique. A poor equipment will give poor results, or none at 
all; and so will even the best equipment, if the technique be faulty. 
Or, in other words: The results of the general light-bath treatment 
depend entirely on having the proper equipment and using it properly. 

In order to determine what system of equipment should be chosen 
it is necessary to consider briefly the various sources of artificial 
light available for the purpose; but first we would make a few 
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remarks concerning the physical principles underlying the utilisation 
of this light for therapeutical ends, in the form of general light-baths. 

This therapy is based on the exploitation of the chemical rays 
contained in the light, and our present knowledge of it tells us 
that our chief aim must be directed toward obtaining a light 
as rich in chemical rays as possible. This was the very thing which 
Finsen himself had in mind when he suggested the substitution of 
powerful carbon-are lamps for the sun-bath in countries where the 
sunlight was only available during a minor part of the year, and 
it is the same idea which underlies the studies of HAssELBALcH on 
the use of light-baths in medicinal diseases, because it is the chronic 
erythema produced by these chemical rays alone, and by no others, 
that affects the respiration and blood pressure in the manner de- 
monstrated by him on healthy individuals, and later — by Rusnow 
and SonNE — on sick persons. 

The general light-bath treatment in surgical tubereulosis, too, is 
based on the therapeutical action of the chemical rays in the light. 
When it is always so strongly asserted, in connection with this 
disease in its various forms, that the sun-cure gives vastly better 
results when taken in the highlands or by the seashore, than down 
on the inland plains, that difference can only be explained by the 
fact that in either of the former localities the sunlight contains a 
very much larger quantity of chemical light than is the case in the 
lowland away from the shore; and that the light is, in fact, the 
principal agent for the cure of these affections is incontrovertibly 
proved by the results obtained by the late Dr. Ernst and by Dr. 
Reyn in their treatment of lupus vulgaris and surgical tuberculosis 
by means of chemical carbon are light. 

We may therefore take it for established, by the clinical results 
already obtained, that the light-bath treatment demands, as its first 
and foremost essential, a souree of light that is rich in chemical 
rays. At the same time, it must not be forgotten that all the other 
rays of the spectrum as well, and more particularly the visible heat 
rays, may possibly contribute in no small degree to the result. This 
would seem to appear from various recent investigations, notably 
from those quite lately undertaken by Dr. Sonne and his assistants, 
while the researches carried out by Dr. Corin, at the Sanitarium 
of »Juelsminde», point toward the same conclusion. 

Practically, there exist only three artificial sources of light that 
are rich in chemical rays; namely, the carbon arc light, the mercury- 
vapour are light and the iron arc light. Between these three there 
is a considerably difference. The carbon are light has a continuous 
spectrum and, at the same .time, a linear spectrum. The mercury 
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light and the iron light both have a purely linear spectrum; that is, 
they contain only rays of certain, short wave-lengths, while the 
intervening ones are entirely absent. The chemical rays from the 
two last-named lamps lie chiefly in the ultra-violet part of the 
spectrum, and more particularly in that portion of the latter which 
has a wave-length of less than 300 wu. 


Which one of the Three Sources of Light Should be Preferred? 


It would seem obvious, almost at once, that the carbon are light 
must be the best, seeing that it is the one which most nearly re- 
sembles the sunlight, of which we know that, especially in the 
mountains and by the seashore, it gives excellent results in cases of 
surgical tuberculosis. 

For the definite settlement of the question it would, of course, 
be of importance to know precisely what wave-lengths, among those 
of the chemical light, are directly responsible for the restorative 
process; just as it would be interesting to compare the distribution 
of energy, of the different ray-sectors, in these lamps with corre- 
sponding conditions in the sunlight. An investigation of these prob- 
lems would exceed the scope of this paper, however; but Dr. Reyn 
hopes to come back to the subject in a future communication. For 
the present it will be enough to say that the distribution of energy 
in the chemically active rays of the carbon are light is far more 
similar, than is the corresponding distribution in any of the other 
two lamps, to the conditions observed in the sunlight; and everything 
points to the conclusion that it is not so much the outer, short 
-wave ultra-violet rays, but rather the inner ultra-violet ones, together 
with the blueish-violet rays, that are of importance in the treatment 
of tuberculosis by means of general light-baths. If it be further 
remembered that the shorter the wave-length of a ray, the feebler 
is also its power of penetrating animal tissues, it will immediately 
be seen that a chief importance attaches to getting as many long- 
wave chemical rays as possible, because of their stronger penetration; 
and it is precisely in the matter of these rays that the carbon are 
light is far superior to any of the others, as Busck and JANSEN and 
Maar and Hasse.patcu have severally shown us. In this connection 
also, we would point to the investigations of Sonne concerning the 
action of the luminous heat rays, in which the carbon are light is 
likewise far richer than any of the other sources. Nevertheless, after 
all, our knowledge regarding these matters is still extremely slight. 
We must draw our conclusions mainly from the clinical results, and 
these have been infinitely better from the carbon-are baths than from 
the mereury quartz lamps, a fact which has been emphasised time 
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and again by Reyn, and has been proved by him by a comparison 
between the results obtained from the light-bath treatment of lupus 
vulgaris with carbon are light and mercury quartz light, respectively 
(cf. Hospitalstidende 1917). 

More recently still, experiments have been made, by Reyy, of 
treating lupus vulgaris and tuberculous lymphomata partly with 
earbonare-light baths and partly with a combination of mercury 
quartz light and irradiation by powerful metallic-filament lamps (the 
so-called »Jesionek Installation»); but the result arrived at was 
precisely similar to the one he had already published in 1917; 
namely, that for the treatment of tuberculosis in its various forms 
the carbon are light is immensely superior to the mercury light. 

We do not mean, of course, to deny altogether the effect of the 
mereury light; we simply wish to lay stress on the necessity of 
realising that the patient's chance of a cure is less with the use of 
that light than when carbon are light is used, and that the mercury 
light should be employed only in dealing with the milder forms of 
the disease, and more particularly in the treatment of children, who 
seem to be far more receptive than adult persons to the healing 
action of light (see: Conzin, in »Ugeskrift for Leger»). 

The mereury light may also be used in the case of patients 
unable to support the heat from the carbon are light. Such cases 
are extremely rare, however; and the difficulty can generally be 
turned by the simple expedient of keeping the patient placed a little 
farther away from the lamps for a while. 

What has been stated here in regard to the mercury light applies, 
in an even higher degree, to the iron are light; and we believe it 
may be safely said that in such cases where, for some particular 
reason or other, it is not possible to use the carbon light, mercury 
light should, at any rate, be preferred to the iron are light. 

In the foregoing we have pointed to the effect of the light-bath 
treatment in connection with tuberculosis only, without mentioning 
any other affections in which it might be helpful. We have done 
this because, up to the present, the general light-bath is still indicated 
chiefly as a treatment requisite in various forms of tuberculosis, and 
because, for that reason, it imports to obtain a source of light in 
every way suitable to that purpose. Moreover, it may be taken for 
granted that the source of light which shall be found to give the 
best results in tuberculosis will be suitable, also, for all the other 
diseases in which the general light-bath treatment may eventually 
be applied. 

The following is a description of the installation that should be 
employed: 
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I. The Carbon Arc-Light Bath 


At the Finsen Institute we use two types of lamps: one of 75 
amperes and another of 20 ampéres. The detailed technical descrip- 
tion of these lamps will be found farther on, in the chapter on 
»Armamentarium»; in this place it need only be pointed out that the 
largest amount of chemical light is obtained by using the thinnest 
possible carbons compatible with the given amperage; that is: by 
charging the carbons to the fullest extent possible; because the light 
which we chiefly utilise it emitted by the crater of the upper carbon, 
and because the amount of chemical light thus emitted increases 
with the intensity of the white heat in this crater, the degree of 
which heat becomes the stronger the more heavily the carbons are 
charged. There is a limit, of course, to the extent to which the 
‘arbons may be charged; the carbon dimensions indicated by Mr. 
CHRISTENSEN in the chapter referred to are the smallest that can be 
used in connection with currents of the strength here spoken of. 

The tension across the are of 55 volts has been settled upon 
after numerous experiments which have shown this tension to give 
a maximum of chemical light combined with a steady, quiet burning 
of the lamp. A lesser tension gives less light, and the same is the 
ease if the voltage is increased to about 60, and in both eases the 
lamp burns badly. The amperage of the larger lamp (75 ampéres) 
is the highest that should be employed, because it is difficult to 
construct lamps that will burn steadily and quietly with a higher 
strength of current. The amperage of 20, for the smaller type of 
lamp, has been chosen for economical reasons (see farther on), and 
ean be increased, of course; but in that case the lamps would have 
to be constructed according to the strength of current desired. The 
lamps here mentioned are the ones which we use at the Finsen 
Institute. Other types, especially of lamps with a higher tension 
across the are, are found in the market; but the construction of 
these is based on the erroneous supposition of the light from the 
are itself being the source of chief and foremost importance, — a 
false assumption, because most of the rays emitted from the are are 
short-wave rays of feeble penetration, while, as already stated, the 
point of principal importance is to obtain as many of the most 
penetrating, chemically effective rays as possible, and these are 
emitted, not by the are but by the crater. By consequence, any 
further mention of these lamps is superfluous; they simply should 
not be used at all. 

The lamps burn freely in the room and must not be enclosed in 
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any sort of globe or other envelope, by which a portion of the 
chemical light will invariably be absorbed. 

At the Finsen Institute, then, we use for the general light-bath 
treatment only the two types of lamps described by Mr. CurisTEeNnsen, 
viz: the 75-ampére lamp and the 20-ampére lamp. The former is 
used for patients sitting up, the latter for patients who have to be 
in a recumbent position while the irradiation is taking place. 


The 75-ampére lamps, of course, radiate a very much larger 


amount of chemical light than the 20-ampére lamps; but at the 
same time the heat emitted by them is far more intense. This is 
to say that it is possible to approach much more closely to a 20- 
ampere lamp than to one of 75 ampéres. As the intensity of light 
decreases with the square of the distance, it follows that a patient 
who is placed at a distance of 1 metre from the light crater receives 
an amount of light which is 4 times feebler than the amount he 
would receive if he were placed at a distance of only 0.5 metre. 
Inasmuch as it is possible to approach much more closely to a 20- 
ampeére lamp than to one of 75 ampéres, however, the difference in 
intensity of light, between the two lamps, can be made up for, more 
or less, simply by placing the patient closer to the source of the 
light. With a group of two 75-ampére lamps from six to eight 
patients, seated, can be treated at the same time, while with three 
20-ampére lamps two patients lying down can be treated simultan- 
eously. Thus, if we have a full number of »sitting> patients we use, 
with the big lamps, only from 20 to 25 ampéres per patient, while 
with the small lamps we use 30 ampéres for each. With patients 
who have to be in a recumbent position during treatment it is 
cheaper to use the small lamps, because with two 75-ampére lamps 
it would not be possible to treat more than two persons at the 
same time, anyhow, for the simple reason that — with a greater 
number treated simultaneously — one patient would merely shade 
the other. 
As regards the disposition of 


a) The 75-ampére Lamps, 


we always use these in groups of two, and suspended as described 
in part II, the distance between them being 60 cm., as measured 
between the carbons, and the distance from the floor, as measured 
from the crater of the positive carbon, generally 1 metre. The latter 
distance is adapted with regard to the height of the chairs in use 
at the Finsen Institute, which is 48 em. from the seat of the chair 
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to the floor. This distance from the crater to the floor is not always 
the same, however, but must be regulated according to the posture 
and height of the patients. We shall give here some general indica- 
tions respecting the dosage of the light, while reserving for a following 
chapter the consideration of the dosages demanded by the different 
affections in which this treatment may suitably be used. 

The first thing to bear in mind is the general rule that the 
intensity of light decreases with the square of the distance. By 


Fig. 1. 75-ampére lamps. 


consequence, the amount of light which a patient receives from a 
given source of light will be very considerably increased if he is 
placed nearer to that source of light while, inversely, it will be 
decreased in proportion as he is placed farther away from it. 

This fact can be made use of for the dosage, because the intensity 
of the irradiation to which a patient is subjected can be increased 
or decreased at will, simply by approaching or removing him more 
or less to, or from, the source of light. 

Duration of exposure is the second operative factor determining 
the intensity of the irradiation. It is evident that the longer a 
patient is under exposure, the more light will he get. Consequently, 
exposure for a certain time at a short distance will have the same 
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irradiative effect as exposure for a considerably longer time at a 
greater distance. 

The most economical, of course, will be to irradiate at the shortest 
possible distance; but it is not possible always to adhere to this rule, 
because, as we shall see in the following, certain patients are unable 
to stand the heat that radiates from the glowing carbons. 

Around each group of two 75-ampére lamps we usually seat six 
patients, rarely eight. 

To seat a greater number around one group of lamps is not 
advisable, partly because it is unpleasant for the patients to be 
sitting so close to one another, and partly because those occupying 
the end seats would get too little light. It must not be forgotten 
that the object in having two lamps is precisely to have each one 
of the patients get light from both these lamps through the crossing 
of the rays from one field to another; but if a patient is seated 
too far out to one side the light from the farther lamp will no 
longer reach him at all. Even with only three patients seated on 
each side of the light-arrangement the one in the middle will always 
receive the strongest irradiation, and it is therefore recommended to 
have the patients change places from time to time during the treat- 
ment, so that they may all, by turns, have the seat in the middle 
for about an equal length of time. 

We have already said that in order to utilise the light to the 
fullest possible extent the patients should be seated as closely together 
and as close to the lamps as possible, unless either the nature of 
their disease or some other consideration imposes particular, special 
caution in this respect (see in the following, under »dosage in connec- 
tion with different affections»). As a rule, the shortest distance at 
which the heat from the 75-ampére lamps can be supported is 50 em., 
measured from the crater of the upper carbon to the middle of the 
patient’s back. Inasmuch as an actual mensuration of this distance 
while the patient is having his light-bath is, of course, practically 
impossible, we confine ourselves, instead, to continually urging the 
patients to keep as close to the lamps as they possibly can for the 
heat, in which connection it should, of course, always be explained 
to them, to begin with, that by so doing they will get a far greater 
amount of irradiation and, consequently, will get cured all the more 
quickly. 

It is of the very greatest importance, of course, that the light 
from the crater of the upper carbon should fall on the body of the 
patient; that is, on the trunk, which offers the largest surface to the 
irradiation. This will be the case if the distances given above are 
adhered to. If the patient is placed closer to the lamps, or farther 
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away from them, the proper relation will no longer exist. It must 
be remembered that the light from the upper-carbon crater is thrown 
out in a slanting, downward and outward direction. If, therefore, 
we place the patient closer to the lamp, the latter must be lowered, 
while, if we place him farther away, the lamp must be raised 
(see Fig. 2). 

During the irradiation the body of the patient should be within 
this cone. Consequently, the lamp must be lowered or raised 
according to whether he is placed closer to it or farther away from it. 

There is a very simple way of making sure that the light from 
the crater is falling on the body of the patient. If we let one hand 
pass downward between the lamp and the patient we will observe 
that there is a certain zone 
within which the light is 
particularly bright and in- 
tense, while above and below 
this zone we get a light 
which is less intense. This 
intensely luminous zone cor- 
responds with the strongest 1 
crater-light, and the patient, 
therefore, should have, re- 
spectively, the middle of his ' 
back, or of the costal margin, / 
in the centre of this zone. 

During the  light-bath 
the patient shifts around Floor. 

. ; : Fig. 2. The cone of light from the crater on the 
from time to time, so as to upper carbon. 

expose, by turns, his back, 

his sides and the anterior surface of his body to the light. 

At the Finsen Institute the patients are made to sit perfectly 
naked by the lamps. 


pescarbon 


negcarbon 
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b) The 20-ampére Lamps 


As stated on page 294, we use these lamps by groups of three, 
suspended side by side at a distance of 55 em. from one another, 
as measured from are to are. The distance from the crater of the 
positive carbon to the couch of the patient is from 30 to 35 em., 
and the distance from the crater to the floor is 1 m. 20, depending 
on the stature and bulk of the patient (Fig. 3). 

Otherwise, the observations made with respect to the 75-ampére 
lamps apply in every particular to the 20-ampére lamps as well. 
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Fig. 3. 20-ampére lamps. 


Il. The Mercury Quartz Lamp 


This lamp exists in various types, its construction having contin- 
ually been modified with a view to obtaining a light that would be 
fully as effective as that of the carbon are lamp. 

As originally used it was simply a mereury are lamp, the poles 
of which were fused into a tube of quartz. Afterwards it was tried 
to make up for the lack of long wave-rays in the mereury-light by 
placing around this lamp a ring of incandescent lights (HAGEMANyY), 
and more recently still it has been tried to use powerful metal-wire 
incandescent lamps — the so-called »sollux lamps» — for the same 
purpose, as in the disposition suggested by Jrsionek. It is only the 
visible spectrum, of course, that is added to in this manner, and 


slightly at that, because the amount of light — and especially of 
blue and violet rays — emitted by these metal-wire lamps is relat- 


ively small; and, as already stated, all of these mercury are light 
installations are, in fact, considerably less effective than the carbon 
are light. In this connection it may be pointed out, also, that it 
is altogether misleading when the mercury quartz lamps have been 
termed, by some, artificial high-sun lamps». As will be seen from 
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our observations on page 4, the rays of the mercury light are, 
qualitatively, entirely different from those of the sunlight. 

That the intensity of light decreases with the square of the 
distance applies, of course, to the mereury light in the same manner 
as to the light from any other source. The paucity of heat-rays in 
the mereury light makes it possible to place the patient very close 
to the lamp without causing him any inconvenience, but if an anywise 
uniform irradiation of the whole body-surface is desired a certain 
distance must be maintained, which will generally be of 70 em. 
The risk, which is never entirely absent, of provoking some over- 
strong and highly unpleasant cutaneous reaction is another reason 
for not placing a patient any closer to the light; but of such reac- 
tions more detailed mention will be made in the chapter on »dosage>. 


What Sort of Equipment to Install 


The choice of equipment depends on the number of patients to 
be treated. Large hospitals wishing to undertake the treatment of 
surgical tuberculosis on a more or less extensive scale should have 
at least one set of 75-ampére lamps and two sets of 20-ampére 
lamps, besides a mercury quartz lamp. Of the latter, the »Jesionek» 
suspension arrangement is, in our opinion, the type to be preferred. 
For smaller hospitals we believe that one or two sets of 20-ampére 
lamps and eventually a mercury quartz lamp should be sufficient, 
but the Finsen Institute will at all times be pleased to give whatever 
further information and counsel may be desired, to fit the needs and 
wishes of any particular institution. 


Installation 


The arrangement and disposition of the premises where the 
light-bath treatment is to be given is a matter of the very greatest 
importance, and in this respect the error most frequently committed 
is the one of using too small rooms for the treatment. It should 
be remembered that both carbon are light and mercury light cause 
the development in the rooms of ozone, and the carbon are light, 
in addition, the formation of nitrites, the presence of which is apt 
to be extremely unpleasant unless the rooms are large, airy and 
properly ventilated. 

If the equipment comprises several groups of lamps there should 
be a separate room for each group, not only because this will insure 
better ventilation, but also, and most important of all, because it 
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will thus be possible to treat male and female patients at the same 
time. If there be only one large room, in which the several groups 
of lamps are installed together, such simultaneous treatment will 
always be difficult, even though each group be shut off from the 
others by screens or curtains. After getting his light-treatment the 
patient takes a shower-bath or is given a washing of the whole 
body. This, too, makes the use of one large room very inconvenient 
besides which it must be remembered that the patients, when they 
have come on full-time treatment of from two to two and a half 
hours at a sitting, must necessarily have access toa W.C. Further- 
more, there is the question of the patients’ undressing and dressing. 
For all these reasons it is inadvisable to have several groups of 
lamps in one room. 

The premises, consequently, should comprise: 

1) light-bath rooms, 

2) dressing-rooms, 

3) shower-baths, 

4) W. C. 
besides which there should be, if possible: 

5) a surgical-dressing room, a rest-room, 

a doctor’s office and a store-room. 
At the Finsen Institute the disposition of these rooms is as follows: 


fm 


Fig. 4. a) light-bath room for two 75-ampére lamps, }) light-bath room for six 20-ampére lamps: 
c) light-bath room for three 20-ampére lamps, d) dressing-room, ¢) doctor's office, f) patients’ 
rest-room, g) surgical-dressing room, h) store-room. 


ry ° . . 

Io each light-bath room there is a dressing-room and a shower- 
bath, but the toilet-room (W. C.) is in common. We have either 
— as shown in the diagram (Fig. 4) — two light-bath rooms adjoining 
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one another, for large lamps, or else we combine a room for 75-ampére 
lamps with one for 20-ampére lamps. The dimensions will be seen 
from the diagram. The rooms should never be smaller than here 
indicated. It must be remembered that the room for the 20-ampére 
lamps has to be relatively large, being intended for patients who 
are unable to sit up and who, in many eases, are even unable to 
move, as will be the case, for instance, with such as are in a plaster 
east, or are suffering from hip-disease, ete. It is therefore necessary 
that there should be sufficient room for the couches to be moved 
about freely, so as to be able to change the situation of the patient 
with respect to the light, in order that the different parts of his 
body may be properly irradiated. Thus, on the system here indicated, 
a more or less extensive series of treatment-rooms can be arranged 
according to the requirements of each particular institution. The 
mereury quartz lamp — for the reasons stated above — should be 
installed in a separate room. 

If, for some reason or other, only one large room can be had, it 
will be necessary that this — for an equipment comprising, for in- 
stance, one group of small carbon-are lamps and one »Jesionek» lamp 
— should be at least 4 X 5 m. large, with a height to the ceiling 
of 4 metres. A larger plant — comprising, for instance, one set 
of large carbon-are lamps, two sets of small ones, and one or two 
mereury quartz lamps — demands a room of at least 6 X 10 m., 
with a ceiling-height of 4.5 m.; but, as already said, this collective 
installation in one large room presents a great many inconveniences 
and should be avoided whenever possible. 

Besides the light-bath rooms there should be a rest-room for the 
ambulant patients to lie down in after their bath. In certain patients 
the light-bath often leaves a feeling of lassitude, and for these it is 
better that they should lie down and rest quietly for about an hour 
or so. This is absolutely necessary, for instance, in treating persons 
who are suffering from diseases of the heart. 

In establishments where the equipment comprises several groups 


of lamps and where the number of patients — especially ambulant 
patients — treated is very large, there should be a surgical dressing 


room, as well as an office for the physician and other members of 
the staff, in which journals can be kept and other administrative 
work performed, and, finally, a store-room for the keeping of linen, ete. 

As regards the furnishing and general arrangement of the rooms, 
the first condition is that they should be easy to keep clean. The 
floors, therefore, should be of >terrazzo», with a drain in one corner, 
and the walls oil-painted, so that the whole room can be flushed 
down with water between each batch of patients. The walls should 
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not be painted white, because the white reflects a portion of the 
luminous rays, to the great inconvenience of staff and patients alike. 

If »terrazzo» floors cannot be laid, linoleum may be used instead; 
but this, of course, is far less durable. If linoleum is used, flat tin 
pans should be placed on the floor directly below the lamps to catch 
any sparks that might drop from the latter, as otherwise it would 
not be long before holes were burned in the floor. The linoleum 
should be washed after each sitting. 

In the dressing-room there should be open cupboards for the 
clothes of the patients, with a separate compartment for each, as 
shown in Fig. 4. There should be linen curtains before the cup- 
boards, and in order that the place may be easier to keep clean the 
partitions between the individual compartments should not extend 
all the way down to the floor. The shower-baths and W. C., too, 
are shown in the diagram. 

There should be both hot and cold water. From the principal 
cold-water pipe other pipes should be laid to each dressing-room, 
whence the rooms and the furniture that has to be cleaned after 
each sitting may be flushed down by attaching a hose. 

The rooms must have a good system of ventilation in order to 
carry off the heat and the noxious gasses — ozone and nitrites — 
developed by the burning lamps. In large, high rooms having 
windows on opposite sides, well up under the ceiling, it will be 
sufficient to open the windows on both sides. Only the upper ones 
should be opened, and they should by preference be arranged so 
as to open inwards, hinging on the lower, horizontal part of the 
window-frame. This arrangement will insure a steady current of air 
along the ceiling, sufficient to carry off both the superfluous heat 
and the noxious gasses, provided the doors do not fit tightly to the 
floor. Neither the lower windows nor the doors must be left open, 
as in that case there would be a draft around the patients and the 
lamps and, among other things, this draft would cause an oscillation 
of the carbon are and thus make the lamps burn unsteadily. If, 
for some reason or other, the room cannot be properly ventilated in 
the manner here indicated, an electric exhaust must be used. This 
may be kept going continually or at intervals, according to the size 
of the room; the point to be observed is that there must be good, 
fresh air in the room all the time. 

The furniture and accessories for the light-bath rooms are spoken 
of in part II. 
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Dosage 


Before entering on a detailed consideration of this subject it will 
be necessary to dwell very briefly on the reactions which light 
produces, and should produce, in the organism. 

The most noticeable of these reactions is the effect of the chem- 
ical light on the skin. If the latter is exposed to a strong chemical 
light there results an inflammation which, from a barely visible 
redness may, according to the intensity of the irradiation, increase 
to strong redness, swelling, vesiculation, and even to cellular necrosis. 
The inflammation, unless it has become very strong, will disappear 
in the course of a few days, being followed by a chronie redness 
and pigmentation. If there has been either strong redness and 
swelling of the skin, or perhaps vesiculation, this will be followed 
by strong epithelial desquamation, and in that case the pigmentation 
will be less marked, but the redness of the skin more pronounced. 

If the irradiation is repeated at short intervals, the same phenom- 
ena will continue to repeat themselves, also, for some time; but at 
last the skin will have become so strongly pigmented that no change, 
or hardly any, will be observed to follow, owing to the well-known 
fact that the pigment protects the skin and prevents the light from 
producing any stronger inflammation; and to all appearances the 
only result of the irradiation, from now on, will be to maintain the 
redness and pigmentation. 

The strong erythema of the skin is usually attended with some 
tenderness and itching, but the patients have rarely felt incommoded 
by this to such an extent that we have been obliged to substitute 
a milder form of treatment. This is true only as regards the carbon 
arc-light bath, however; strong erythemata resulting from the mercury 
light being extremely painful and therefore on all accounts to be care- 
fully avoided. 

It is a well known fact that the skin of some persons is more or 
less lacking in the faculty of forming pigment. These individuals 
react very strongly to irradiation to begin with, and it might be 
expected that, in their case, the treatment would continue to produce 
even very marked erythemata, but this is not the case. After a 
while they do not react any — or hardly any — more strongly 
than the pigmented patients; their skin is as rich in blood as that 
of the latter, but the single light-bath does not produce any acute 
irritation. The organism must have other means, consequently, of 
protecting itself against the chemical light, than that of forming 
pigment, — as confirmed, also, through the studies of Wirn, concerning 
vitiligo and its relation to light. 
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A great deal has been written concerning the réle which the pig- 
ment is supposed to play in the cure of such diseases as surgical 


tuberculosis, for instance; and it has been maintained — especially 
by Ro.urer, at one time — that the patients who »pigmented» well 


were the ones that made the best cure. 

In our experiences at the Finsen Institute we have found nothing 
to confirm this theory, and after many and careful observations we 
still hold to the opinion that patients who »pigment» not at all, or 
only slightly, present a chance of getting cured precisely equal to 
that of the patients in whom the pigmentation is strong and easily 
produced. It would appear, also, that Rotuier himself has to a 
certain extent modified his views on that point, from the fact that 
in the latest (1924) edition of his work »Die Heliotherapie» he writes 
that» ... diese Pigmentierung wiederum eine Priidisposition zur 
Heilung anzudeuten scheint». An entirely different thing is that in 
the pigmentation we have a good means of measuring the intensity 
of the irradiation, and that it enables us to see whether a patient 
follows the treatment carefully, and if he gets a proper and sufficient 
amount of irradiation, or, in other words, whether the member of 
the staff to whose charge he has been entrusted has the correct 
understanding of what should be aimed at and brought about by 
means of the light-bath treatment. If the skin of a patient who 
»pigments» easily does not within a rather short time become a 
lively reddish-brown, there must be something wrong either with 
the lamps or with the way in which he has been placed with respect 
to the lamps, and in that case there is nothing to do except for the 
operator to revise his technique and various dispositions in regard 
to the case. 

Of recent years it has been suggested by some authors that the 
treatment should be interrupted from time to time for the interpolation 
of what they term: >intervals of depigmentation», on the theory that 
the pigment must necessarily act as a hindrance to the action of the 
light on the organism. To this suggestion we would only remark 
that the good results obtained both from the sun-bath treatment and 
from the carbon are-light baths have been obtained, so far, without 
any such pauses for depigmentation, and that, according to our very 
distinct impression, the best results are obtained by continuing the 
treatment without interruption until the patient is cured. 

It is not our purpose to dwell, in this place, on the beneficent 
effect of light on the human organism; but we would point, at least, 
to the highly favorable influence which the light-bath produces on 
the general well-being, both mental and physical. 

Of the harmful effects to be guarded against, conjunctivitis caused 


be 
sh 
se 
on 
be 
ra 
ris 
fa 
he 
m 
ir 
ti 
CO 
ex 
n¢ 
a 
di 
SO 
su 
S¢ 
lig 
th 
tl 
Cé 
pe 
ve 
tl 
ar 
pl 
m 
ne 
hi 
ve 
Is 
tl 


we 


GENERAL LIGHT-BATH TREATMENT, ITS TECHNIQUE AND DOSAGE 305 


by the light is one that should be particularly looked out for. The 


best means of avoiding this complication — and a precaution which 
should never be neglected — is to have all patients wear paper 


shades during the treatment. These shades should be made to tie 
securely around the forehead in such a manner as to protect not 
only the eyes but the whole of the face as well. This is necessary 
because the skin of the face is far more sensitive to the chemical 
rays than the skin of the rest of the body, so that there is a greater 
risk of the irradiation producing dermatitis, or even eczema, in the 
face, which must be avoided. Otherwise we have not observed any 
harmful effects on the skin, even of very blonde individuals; and 
more, on patients affected with light-eczema in the face we have 
irradiated the skin of the body without any similar affection resul- 
ting there. 

Of the unpleasant reactions mentioned by several authors in 
connection with the solar treatment — such as tachycardia, dyspnea, 
excessive rise in temperature, etc. — we have observed practically 
nothing, except in patients who were already suffering from some 
affection predisposing to symptoms of this kind. This is probably 
due to the fact that the sun, and especially the highland sun, is a 
source of light far more powerful than any artificial one. Also, the 
sun-bath is no doubt in many eases allowed to last far too long; 
something which is not liable to happen in the case of the artificial 
light-baths, where considerations of economy alone impose the neces- 
sary restrictions in that respect. Nor can there be any doubt but 
that very often it is the intense heat-irradiation inseparable from 
the sun-bath that is responsible for the symptoms just mentioned. 

In the case of the carbon-are bath the heat emitted by the glowing 
carbons is, of course an inconvenience also. In the beginning, some 
patients are apt to become fatigued, to get a headache or even, in 
very rare instances, to faint from the heat. But practically all of 
them very soon get used to it, provided they are not suffering from 
any organic affection, of which we shall speak in the following. 

A complication sometimes, though rarely, observed is that of 
phlyctenz in the cornea. Such phlyctenze will occur without the 
slightest warning, but they generally yield very quickly to the treat- 
ment usual for this affection, and the patient’s light-bathing need 
not be interrupted on that account, if care is only taken to protect 
his eyes well. 

Contraindications for the light-bath are, to our present knowledge, 
very few as regards the diseases in which this therapy is chiefly 
used. As the principal ones wo would mention grave affections of 
the heart, nephritis and severe cases of arteriosclerosis; but to this 
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subject we shall come back in the following, when speaking of the 
dosage in connection with various diseases. 

Before concluding this chapter we would briefly mention the 
rarious precautions that should be taken in order to avoid accidents 
during the earbon are-light bath. It sometimes happens that small 
bits of carbon detach themselves from either the upper or lower 
earbon of the lamps and fall to the ground. These bits of carbon, 
being white-hot, are liable to set fire to paper or sheets, etc., and 
children, or patients who are not able to move freely without 
assistance, should therefore never be left alone in the neighbourhood 
of the lamps. It is true that at the Finsen Institute we have never 
had any accident from this source, but the possibility of its occurrence 
should nevertheless be constantly borne in mind. 

Patients should also be cautioned to refrain from all careless, 
violent movements of arms and legs, lest they should accidentally 
come in contact either with the carbons or with the hot metal 
structure of the lamps. Small children, in order to avoid this danger, 
and also to prevent their falling off their couch, should be fastened 
to the latter by means of a strap. 


Dosage of the Light in Various Diseases 


Even to-day, the number of affections for which the artificial 
light-bath treatment has been adopted is by no means small; and 
there is no doubt but that the future will see a still further extension 
of the indications for this therapy. This is not the place, however, 
to dwell on the therapeutical value of light; we shall confine our- 
selves to speaking of its dosage in various diseases, beginning with 
tuberculosis — which, as already pointed out, is, up to the present 
the field in which general light-bath treatment has chiefly found 
application. 


A. Tuberculosis 
1) Lupus Vulgaris and Other Forms of Dermal Tuberculosis 


In these affections we always use a strong dosage unless the 
patient is suffering, at the same time, from some other affection 
which might be a contraindication to intense irradiation. In the 
sarbon-are bath we begin with from 30 to 45 minutes, the patient 
sitting, or lying, as close to the lamps as he is able to stand it for 
the heat. As a rule, he will then on the following day show a very 
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strong erythema. Even extensive, flat bullae may be observed, but 
these need not give cause for anxiety. If the patient should complain 
of strong burning, itching or tenderness of his skin, this can be 
alleviated by dusting with a little potato-flour, or by the application 
of some cold-cream or other neutral unguent, and the next light-bath 
is postponed until the worst of the disagreeable sensation has disap- 
peared. 

If nothing more than a more or less intense redness of the skin 
has resulted, the light-baths are gone on with, a bath being given 
every second day, and the time of irradiation being increased each 
time by from 10 to 15 minutes until a full period for the bath, of 
two and a half hours, has been reached. Beyond this we do not 
go, in the first place, for practical and economical reasons, but also 
because we have noticed that a more protracted irradiation fatigues 
the patients. For dermal affections, local phototherapeutic treatment 
should be resorted to in addition to, and concurrently with, the general 
light-baths; the cure of a lupus of the skin without local treatment 
succeeding only in rare and exceptional cases, besides requiring far too 
much time. The same applies to lupus of the mucosz; but a more 
detailed consideration of the numerous questions connected with this 
subject lies beyond the scope of the present treatise. It has been 
dealt with in various other publications, to which we would refer 
the reader. 


2) Surgical Tuberculosis 


The same rules for dosage that apply to the treatment of lupus 
vulgaris, apply to the treatment of surgical tuberculosis, under which 
heading we comprehend also glandular tuberculosis and various forms 
of tuberculosis of the ear. It should be noted, however, that — as 
suggested by the late Dr. Ernst, M. D. — better results may possibly 
be obtained by giving baths daily, instead of only every other day. 
As to this, no definite opinion can be expressed, as yet; but the 
matter is at present the subject of investigation on the part of Dr. 
CulEwITz, our chief-surgeon. 

Of the general light-bath treatment in surgical tuberculosis we 
desire to repeat here, however, what we have already said on other 
occasions; namely, that although it is an excellent treatment for a 
number of cases — of which more detailed indications can be found 
in a paper written by Dr. Ernst, in 1921, on the occasion of the 
twenty-fifth anniversary of the foundation of the Finsen Institute and 
published in the Acta radiologica Vol. I — it must not be forgotten 
that light is only one element in the general treatment of these 
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affections. It is often necessary to have recourse, besides, to sur- 
gical intervention and to the various forms of orthopedic treatment, 
because it is only in this way that satisfactory results can be obtai- 
ned. 

Wounds and fistule are not to be covered during the irradiation; 
it is only good that they should be exposed to the light. In the 
beginning the result will often be a marked increase in the secretion, 
and directions should be given the attendants to mop away and 
wipe off the pus by means of absorbent cotton. 

The lengths of time indicated above, for the irradiation, apply 
in the treatment of adults, with the exception of very blonde (pink- 
haired) individuals. In the case of persons with very pale and 
delicate skin it is necessary to begin more cautiously (with 20 minutes, 
for instance) and to increase the irradiation more slowly (by about 
10 minutes every other day); but in nearly all cases the increase 
‘an be continued up to the full-time maximum of two hours and 
thirty minutes because, as already mentioned, the skin, even if it 
becomes only slightly pigmented or not at all, is nevertheless 
able to protect the organism against the constant recurrence of strong 
erythemata. 

With children also it is necessary, of course, to begin very cau- 
tiously. With infants the first irradiation should be of no more than 
10 minutes, and the increase should be made slowly, with 5 minutes 
each time, up to the full two hours and a half. But already for 
children from the age of 10 years and upwards the same irradiation- 
times can be used as for adults. 

On the other hand, there are, of course, frequently complications 
— both in lupus vulgaris and in surgical tubereulosis — which 
make it impossible both to begin and to go on with the light-baths 
as strongly as indicated above. 

If the patient is suffering from affections of either the heart or 
the lungs, the dosage should be as indicated below under those 
diseases. In case of fever, too, care should be taken in order to 
avoid a further rise in temperature; the patient should be placed a 
little farther away from the lamps, and the initial irradiation should 
not last for more than about 20 minutes, to be slowly increased, by 
from 5 to 10 minutes, at each following sitting, until the maximum 
of 2'2 hours has been reached. In the meantime the patient's 
general condition should be continually controlled, and if any un- 
favorable results are observed the treatment should be temporarily 
interrupted. As a rule such patients get used to the treatment very 
soon; but sometimes it will be found impossible to give irradiations 
of more than 1 hour at the time, and in: such cases the treatment 
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had better be repeated every day. If the rises in temperature are 
only slight, no account need be taken of them. Cases of amyloid 
degeneration, also, must be treated with the greatest care; in the 
few cases presenting this complication, which we have been called 
upon to treat, no cure has been effected. 


3) Pulmonary and Laryngeal Tuberculosis 


In these affections it is necessary to proceed very cautiously, be- 
ginning with from 15 to 20 minutes, and increasing by no more 
than 5 or 10 minutes every other day, up to 2 hours. As a rule 
the patients may be placed as close to the lamps as they can stand 
it for the heat, just as in lupus vulgaris and surgical tuberculosis; 
but if the heat should cause them any too great discomfort they 
may be made to lie, or sit, a little farther away from the lamps to 
begin with. 

It is a well known fact that persons suffering from pulmonary 
tuberculosis easily become feverish, and an elevation of their temperature 
will therefore sometimes occur as a result of the general irradiation. 
As a rule this does not signify anything, just as little as a slight 
rise in the temperature of a patient already feverish need be taken 
as an indication for interrupting the treatment; still, the patients 
should, of course, be observed very carefully, and a temporary 
cessation take place in the case of any one whose general condition 
is noticed to become less satisfactory. In the case of hemophthisis 
the treatment should be ceased and not be taken up again until 
after the lapse of some time. 


B. Medical Diseases 
1) Diseases of the Heart 


In diseases of the heart, the light-bath should be used with the 
greatest caution. Only very brief irradiations — of from 15 to 20 
minutes — should be given to begin with, and these at a rather 
considerable distance from the lamps: with the 75-ampére lamps at 
about 1.5 metre, for instance. But an erythema must be produced, 
because it is only by this means that the effects on the respiration 
and blood-pressure mentioned by HasseLBpatcu and Rusow are pro- 
duced. The time of irradiation should be increased by from 5 to 
10 minutes every day, or every second day, but only up to a maximum 
of 1 hour for the full irradiation, which should but rarely be exceeded. 
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2) Other Medical Diseases 


In Germany especially, the light-bath has been recommended for 
a great number of diseases; but in regard to most of these we believe 
that the question of its utility is still far from being settled, and 
we therefore prefer not to go into any detail respecting particular 
affections. 

In a general way it may be said that the technique must depend 
to a certain extent on the condition of the patient, but on the whole 
it is best not to proceed too brusquely: to begin with brief irradia- 
tions and have the patient placed at such distance from the lamps 
that he only has an agreeable sensation from the light-bath. As a 
rule, however, a somewhat stronger irradiation can be given than 
in the case of persons suffering from affections of the heart. 


C. Skin Diseases 


The diseases of the skin in which the light-bath treatment is 
particularly indicated are such generally itching affections as Prurigo 
senilis, Prurigo Besnier and various forms of neurodermatitis. It is 
also used to a certain extent in the treatment of psoriasis. 

The dosage should not be as strong as in tuberculosis; still, the 
same practice as in the treatment of that disease can very well be 
used here: namely, of having the patients placed as close to the 
lamps as possible for the heat; only, the initial treatment should be 
shorter — of from 15 to 20 minutes, and the length of the sittings 
should be increased very slowly: for instance with 5 minutes every 
other day. 


D. Children’s Diseases 


For children, the light-bath treatment is used — besides in tuber- 
culosis — in cases of rickets and tetany. Only feeble doses are 


needed, and both carbon-are light and mercury light can be used. 


The times given are for the carbon-light baths; if the mercury 
light is used it is necessary to proceed much more warily, because 
the erythemata resulting from this light are very painful and result 
in great tenderness of the skin. Care must be taken, therefore, lest 
the erythema produced be too strong. 

With a suspension-installation of the »Jesionek» type two patients 
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can be treated at the same time. The distance from the patient to 
the lamp should be about 70 em., and we begin with 5 minutes, 
increasing the duration of the treatment by 5 minutes every second 
day, up to a maximum of 1'/2 hours at. most. 

These figures have regard to new lamps only. If the burner has 
been in use for some time the intensity of the light gradually decreases 
and the effect becomes lessened accordingly. The time of the initial 
irradiation may then be increased somewhat, though never to exceed 
10 minutes. 

Of the quartz lamp it must furthermore be remembered that the 
burner gradually undergoes so great a change that the light even- 
tually ceases to have any therapeutical effect, and the old burner 
will then have.to be replaced by a fresh one. The length of time 
for which a burner can be used is generally stated as about 700 hours. 

If the burner is changed it is necessary to reduce the time of 
irradiation, also for the patients who are already on full time, and 
even if they are strongly pigmented, as otherwise an intense and 
painful erythema would be the result. With a fresh burner these 
patients should be irradiated, at most, for from 30 to 45 minutes, 
to begin with, and then be brought up again, by the usual degrees, 
to maximum time. 

At the end of the light-bath the patient should always be given 
a tepid shower-bath, because the irradiation, especially from the 
sarbon-are light, produces a strong transpiration. Patients who on 
account of their affection cannot take a shower-bath should be given 
a complete all-over washing. 

In the foregoing we have spoken only of the dosage for irradia- 
tion with artificial light. It is evident that in hospitals that are 
located beyond urban agglomerations, and especially in sanatoria 
situated at the seashore, sun-baths can be used during the summer. 
The dosage for these must depend, in the first place on the season 
and in the second place on the clearness of the sky. As a rule it 
will be best to begin with from 15 to 20 minutes, afterwards adding 
10 minutes every day, up to a full irradiation-time of from 2 to 4 
hours daily. The patients may walk about, or lie down in »sun- 
courts», but in either case it must be remembered that their heads 
should be well protected from the sun in order to avoid the risk of 
unpleasant consequences, such as nausea, headache or — on very 
hot days — even sunstroke. When the patients have become used 
to go about out of doors naked a bit of breeze need not be feared; 
on the contrary, during very hot days a little wind will ‘be all the 
better, because it will prevent them from becoming affected by the 
heat. The patients become indurated in remarkably short time and 
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do not get chilled even though the sky become overcast from time 
to time. After the sun-bath also, a dip in the sea, a shower-bath 
or an all-over washing is necessary; but the patients should be made 
to dry themselves carefully afterwards, as otherwise the salt water 
drying on their skin may cause a very intense irritation of the 
latter, which should by all means be avoided. 

From the end of April, already, the sun can be used on clear 
days; and under favorable conditions the sun-bathing can be kept 
up until the middle of September; but during the rest of the year 
the sunlight — in Denmark, at least — is far too poor in chemical 
rays to be used with any degree of profit to speak of. It is alsoa 
condition, of course, that the solar treatment should be used at the 


time of day when the sun is highest — that is, between the hours 
of 10 and 2 — as otherwise the atmosphere absorbs too much of 


the chemical light. 


(To be continued.) 
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ON THE TREATMENT OF SURGICAL TUBERCULOSIS 
WITH CARBON ARC LIGHT BATHS 
by 


S. A. Heyerdahl, M. D. 


Introductory Address at the 4th Congress of the Northern Association for 
Medical Radiology in Helsingfors, September lst and 2nd 1925. 


After the splendid results obtained by RoLiter and Bernuarp in the 
treatment of surgical tuberculosis by means of mountain sunlight, the 
next step was obviously to experiment with artificial light treatment, 
in order to discover what effects artificial light baths had upon tu- 
bereulosis, whether they could possibly replace the mountain sun or 
at least provide a substitute for the latter, when on account of cli- 
matie conditions or for other reasons the sun treatment could not 
be instituted. 

Several years passed, however, before experiments were made 
with the artificial light bath against tuberculosis. The priority for 
this treatment belongs to Professor Vutrius of Rappenau, who in 
1912 began to treat his tuberculosis patients at his sanatorium at 
Rappenau, — which is situated 800 feet above sea-level, — partly 
by means of sun baths, and partly by means of carbon are light 
and the mereury vapour are light. The carbon arc light was only 
employed for local treatment, whilst he used the mercury vapour lamp 
for general light treatment, when the sun was not out. He does 
not give any information, however, regarding his results. VuLprus’ 
light treatment is not purely a light experiment, since at the same 
time he also employed sun and sanatorium treatment. 

Dr. HaGcemann (Marburg) reported somewhat later that he had 
treated some tuberculosis patients with artificial light baths. He 
employed the mercury vapour lamp, and he states that he considers this 
treatment to have a remarkable influence upon the health of the 
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surgical tuberculosis patients, but he says nothing more regarding 
his results. 

When in February 1913 1 began for the first time to treat sur- 
gical tuberculosis (mainly outdoor patients) at the Riks Hospital, 
Oslo by means of general carbon arc light baths, there was no account 
of this treatment available in the literature. Professor Vutrius’ and 
Dr. HAGEMANN’S reports were not published until later. As far as I 
can see from the literature, the experiments at the Riks Hospital in 
1913 were the first experiments ever made to treat surgical tuberculosis 
exclusively by means of the general are light bath, i. e. without sa- 
natorium or mountain cure, or other local or general treatment at 
the same time. 

Prior to my experiments with the are light bath some experi- 
ments, were made with animals. I described these in a paper on 
that subject read at the 17th general meeting of the Norwegian Me- 
dical Society in 1918. (See special offprint of »Tidskrift for den Norske 
Leaegeforening» No. 3., p. 4., 1919.) These experiments, which were 
undertaken in the autumn of 1912, were made with the object of 
endeavouring to show the curative effects of the are light bath upon 
tuberculous guinea-pigs. In that connection I inoculated 12 guinea- 
pigs with tuberculosis; 6 of them were given are light baths, whilst 
6 were check animals and had no light baths. The result was that 
the animals treated with light died on an average just as quickly 
as the check animals and, like the latter, proved on dissection to be 
severely attacked by tuberculosis in various internal organs. The 
negative results of these experiments are no doubt due to the cir- 
cumstance that the covering of hair of the guinea-pigs was not re- 
moved before the light treatment. 

Although my experiments with animals gave negative results, in 
February 1913', I decided, as mentioned above, to try the are light 
bath in human tuberculosis. I had at my disposal for the planned 
light treatment the carbon are light bath at the Riks Hospital, which 
had then been in existence for 5 years. In this are light bath there 
are installed two 75 amp. carbon are lamps, Finsen Institute con- 
struction, which are hung upon a moveable stand at a distance of 
1 meter from each other, so that they can be adjusted to any height 
above the floor. 

The patients either sit or lie around the lamps. These lamps 
give a very powerful light bath. My idea, which of course was 
quite obvious, was that the carbon are light could be used as a 


1 See S. A. HEYERDAHL »Omkring Rollier og Solbehandlingen av Tuberkulose 
Nordisk Tidskrift for Terapi, 1914. 
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substitute for the mountain sun, which in Switzerland (in the hands 
of Rotiuer and Bernnarp) had given and still gives such splendid 
results. If this were the case (if good results were achieved in the 
treatment of surgical tuberculosis with are light) this would then be 
a proof that it really is the sunlight in the mountains that is the 
most important factor in the good results and that it is not, as cer- 
tain authors have suggested, the ozone present in the air; the low 
barometric pressure or other special mountain factors, even though 
we cannot deny these a certain degree of importance. 

Of the artificial sources of light that could come into considera- 
tion for use instead of sunlight, the carbon are light is that which 
most resembles the latter. If we compare the spectre of the carbon 
are light and sunlight we at once notice the resemblance. Both have 
a continuous spectrum. The spectrum of sunlight extends from about 
a wave length of 291 mu and the carbon are light from 220 wu. 
Both contain special quantities of light and heat rays. 

Another lamp which has been widely advertised in Germany as 
a substitute for sunlight is the mercury vapour lamp (also called 
the quartz mereury lamp) in which the electrodes are of mercury 
and the light is produced by white hot glowing mercury vapour. 
This lamp contains few heat rays and Dr. Bacu therefore recom- 
mended that it should be surrounded by a ring of incandescent 
lamps. He ealls this combination of lamps »KAinstliche Héhensonne», 
an expression which in reality is not very apt, as the quartz lamp 
is one which as regards its properties is most remote from sun- 
light. The spectrum of the quartz lamp is a band spectrum, and 
unlike that of sunlight and carbon are light shows a discontinuous 
spectrum, and shorter waved ultra-violet rays than sunlight and 
earbon are light. 

When I commenced my first experiment with the carbon are 
light bath for surgical tuberculosis at the Riks Hospital, no experi- 
ments had been made with these baths, which lasted more than 30 
—40 minutes each exposure. We usually began with a bath last- 
ing 10—15 minutes and steadily increased by 5 minutes every se- 
cond day to 30—40 minutes, and gave 12—15 consecutive baths 
and then a pause of considerable duration. This was Dr. HassEL- 

BACH’S method of light treatment in angina pectoris, rheumatic afflic- 
tions, and neurasthenic conditions. Instead of stopping at 12—15 
baths in succession and 30—40 minutes exposure, I caused my tu- 
berculosis patients at first to continue the are light baths as long 
as they remained at the hospital, or as long as they had symptoms 
of their complaint. But on the other hand they did not, as a rule, 
in the first 2—3 years have are light baths more than thrice a week 
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nor of more than 30—40 minutes duration each exposure. Later 
on I increased the duration of the baths to 1—1'/2 hours and gave 
them a light bath every day, or thrice weekly according to the pa- 
tients’ tolerance. However, I have always commenced with 15—20 
minutes baths increasing by 5—10 minutes each exposure until the 
maximum has been reached. 

When there are no lung complications, the entire body (excep- 
ting the head) is subjected to light from the very first time. It is 
only when pulmonary tuberculosis is present that the are light baths 
are arranged, as in Leysin, with exposure to are light of the lower 
extremities first, and later on by degrees the other parts of the 
body, until after 8—14 days the whole body is exposed. On account 
of the great heating of the body and the poisonous gases that are 
exuded from the are lamp, care must be taken that there is very 
good ventilation and that the are light bathroom is not too warm. 
Otherwise the baths are enervating and dangerous. 

It is also extremely important that the light bath cure should 
not be interrupted, but should be continuous, until the patient is well. 
Unfortunately it has not always been possible to arrange for such 
a continuous light bath cure. Thus many patients have only had 24 
are light baths, some even fewer. I have not included these patients in 
the following survey of my material. There are also several patients 
who were incompletely treated, there being interruptions of the cure 
of considerable duration. Such interruptions in the light cure are 
highly inadvisable. 

The decisive importance which, in accordance with the judgment 
of all light therapeutists, must be attributed to the reaction of the 
skin, renders it a duty for the physician to watch the condition of 
the skin during the sun cure, just as much as the general condition 
of the patient. 

Our aim is to convert the enervated, anzmic skin of the tuber- 
culosis patient into one that is firm, elastic and plethoric. 

The skin of some tuberculosis patients, however, pigmentates 
badly. The skin remains greyish and anemic. As a rule, these pa- 
tients show few or no signs of improvement in their general condi- 
tion, and in the local organic affliction. In such cases the light 
treatment should be stopped, and other means be employed. Little 
or nothing will be gained by continuing the treatment. 

One therapeutic mistake in light treatment is over-dosing. If sun 
treatment is employed in the mountains, care must be exercised at 
first, and Roturer’s scheme should preferably be followed. 

Sun treatment in the lowlands should also be given gradually, 
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and the time of exposure should not exceed 2—2'/2 hours every other 
day, in order not to risk over-heating the body. 

The cool air in the mountains prevents over-heating, and we 
may safely increase the dose to several hours’ insolation, when 
tolerance has been obtained. This renders the sun treatment in the 
mountains quite superior to all other forms of sun and light treatment. 

In artificial light treatment we must exercise the utmost exacti- 
tude in dosing when using the quartz lamp, for a slight over-dose 
“an produce highly unpleasant symptoms of inflammation in the skin. 

If the carbon are lamp is employed, the doses depend upon the 
strength of the lamp. If two 75 amp. lamps are used simultaneously, 
i. e. a total strength of light of 150 amp., the increase should be 
gradual, doses from 15—20 minutes to 1—1'/2 hours every day or 
every other day according to the patient’s tolerance. 

If weaker lamps (25 amp.) are used (e. g. 25 amp. lamps, i. e. 
50 amp. in all), or 4 twenty amp. lamps, we can of course begin 
with longer periods and increase them to 2—2!'/2 hours. 

It is difficult to formulate a definite scheme. The time of ex- 
posure must be determined in each case according to the patient’s 
age, constitution, the strength of the lamps ete. 

I consider it correct to produce an even pigmentation of the skin 
and to avoid strong reactions of the skin. We thereby achieve good 
results and do not risk injuring the patient. Very lengthy exposures 
of over 2 hours daily with strong carbon are light are generally 
badly tolerated by tuberculous patients on account of the strong 
heating of the entire body, — at any rate in the lowlands — and 
of course, as a rule, it is in the lowlands that these lamps are em- 
ployed. 

In Seandinavia Mr. Ernst the head-doctor in the surgical section 
at Finsen’s Med. Light Institute has gained great credit for the are 
light treatment of Surgical Tuberculosis. (See Hospitalstidende nr. 
43—44, 1914 — also Acta Radiologica Vol. 1 Fase. 4, 1922 N. P. 
Ernst — Results of Treatment of Surgical Tuberculosis with Carbon 
Are Light Baths at Finsen’s Light Institute from 1913 to 1921.) 

Dr. Ernst considers 2—2'/2 hours a half normal duration of the 
are light seances and increases rapidly this time of exposure, as 
he helds that the pigmentations are chiefly an obstacle to the effect 
of the light on the organism and ought to be avoided as much as 
possible. 

At the Finsen Institute are light baths are as a rule taken every 
other day. 

Besides the general light baths Dr. Ernst frequently applies local 
Finsen treatment for superficial wounds and fistulas as for lupus. 
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The treatment of surgical tuberculosis at the Finsen Institute is 
not however exclusively light treatment; the old recognised orthopedic 
and surgical methods are also used. 

In Acta Radiologica Vol. III Fase. 6, 1924 Dr. A. Reyn has 
given a report on “Réntgen and Light Treatment of Tuberculous 
Glands” (report from The Finsen Light Institute). Dr. Reyx, who 
is the pioneer in Denmark in the treatment of -tuberculosis with 
general are light baths, emphasizes the superiority of carbon are light 
treatment for tuberculosis glands. 

The patients whose clinical history is reported in the following 
were all treated with are light baths of the type of are light pre- 
viously described. Some were treated policlinically (the majority of 
those who suffered from glandular tuberculosis and spina ventosa), 
and others have lain in one of the sections of the: Riks Hospital. 
A large number of all the patients who were given light treatment 
at the Riks Hospital only received a very few exposures, — up to 
25 — and were then operated. These are not included in the fol- 
lowing statistics. Neither are all those who for one reason or an- 
other broke off the light treatment. 

There then remain 69 patients, the majority of whom have 
been observed for 2—12 years. 

Some of these were operated prior to the are light treatment, 
but none of them after it. 

Of 69 patients 3 died. The cause of death in all these cases 
was pulmonary tuberculosis. 60 patients were cured and the condi- 
tion of 6 improved. 


No. of Patients Cured Improved Died 

Tuberculosis of bone and joint. .......... 2% 21 2 — 
Serophulo-tuberculosis Scrophuloderma ....... 10 8 2 — 
69 60 6 3! 


Spina Ventosa and Scrophulo-Tuberculosis 


Eight Cases, all with fistulas and multiple spina ventosa, most of 
them observed for several years (up to 12 years) after the conclu- 
sion of the light treatment. All cured. Diagnosis made clinically 
and réntgenologically. 6 of the patients were below the age of 15 
years, 4 patients were between 1'/2 years and 5'/2 years. The latter 
were all treated in 1913 and with relatively short doses, 20—30 
minutes, as the effects of the are light bath when continued for 


1 
Pulmonary tuberculosis. 


bed 
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months were unknown at that time and it was necessary to proceed 
by experiment. It was found that a light bath of up to 30 minutes 
duration 3 times weekly and continued for 3—4 months was suffi- 
cient to cure the disease as far as these patients were concerned. 
Not only did the diseased bones become well, but glandular tumours 
disappeared and the frequently depressed general condition was im- 
proved, so that the patient at the end of the cure could be dis- 
charged as completely cured. 


Case I. Spina ventosa, Scrophulosis. O. E. a boy, 5'/2 years of age (poly- 
clinic). Treated at the Fredriksvern Coast Hospital in winter 1912—1913 for 
spina ventosa digit I] manus d. e. fistula. (Operation — erasion, later BrEr’s 
stase + potassium iodide.) Both prior to and during his stay at the Coast 
Hospital he had febrile periods and was pale and weak. 

St. pr. */« 1913. Patient is somewhat pale and weak. Weight 23 kilos. 
Second finger of right hand is swollen and the skin above injected; retracted 
sear, secreting fistula. Several small glandular tumours on both sides of neck. 

Are light bath given 24th April 1913. Three times weekly, 20 minutes 
duration from April 24th to June 20th, and from Sept. 23rd to Nov. 12th. 
60 light baths in all. May 27th weight 23.5 kilos. Second finger of right 
hand is now paler and less swollen, fluid only insignificant. Glands on neck 
are smaller. Sept. 15th 1913. Second finger of right hand of normal thick- 
ness: fistula closed and neat scar. Glandular tumours considerably diminished. 
During the light treatment no febrile periods. Feels well. Weight 25 
kilos. ‘%/2 25. Report: Quite well since light treatment. Weight 75 kilos. 
Height 185 cm. 


Case II. Tuberculosis manus. T. J., 17/4 years, labourer’s son. Riks 
Hospital (Children’s Section). Entered April 19th 1913. Bronchitis when */2 
year old. Previous January otitis media on right side with exudation from 
ear. Six weeks before entry left hand swollen, and just after right thumb 
and right foot. Emaciated and very pale. 

St. pr. Patient is pale and somewhat thin. Exudation from right ear, 
diffuse swelling over right thumb with ulceration and swelling of back of 
left hand with fistula formation. Skin of normal appearance; the bone felt 
to be swollen. (R: Spina ventosa.) Right foot also swollen and the skin 
above injected. April 22nd 1913. Are light bath given 3 times weekly, 15 
minutes duration from April 22nd to November 7th 1913, 50 light baths in all. 

October 9th 1913. The swelling over right foot has now disappeared. 
On the outside of the right ankle is seen a small secreting ulcer. Swelling 
over left hand almost gone; suppuration in left wrist has ceased; fistula 
closed. Over right malleol. ext. is felt a superficial infiltration in skin. The 
skin at that spot is bluish red. October 25th 1913. Swelling on left hand 
considerably diminished; fistula still closed. The sore on the right thumb has 
also healed; the thumb is very slightly swollen. General condition excellent. 

August 7th 1914. Patient is sunburnt, looks well, has a good appetite 
and has been of fast growth. There is still a slight exudation from his ears. 
Otherwise no symptoms of disease. Neat scars after all suppurations. 


Case III. Tuberculosis manus. O. H., boy, 5'/2 years of age. (Poly- 
clinical.) Two years before had a swelling on second finger of right hand 
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(spina ventosa); the swelling steadily increased, formed an abscess and was 
—— 1 year before. On the lower part of his left arm there appeared 
almost at the same time an abscess in the skin, which left a fistula with re- 
tracted scar after operation. 

April 11th 1915. St. pr. Patient is somewhat pale and thin; bronchial 
sounds over both lungs. On the inner side of the second finger of the right 
hand is seen an encrusted ulcer, as large as a farthing, over the second pha- 
lange. The joint of the 2nd phalange is stiff; some swelling around the joint; 
a similar thickened ulcer as large as a pea, on the back of the hand. On 
the lower part of the left arm is seen a small fistula with retracted scar in 
the skin. Are light bath commenced April 11th 1913, 3 times weekly, 20 min- 
utes duration. From April 11th to September 12th 1913, in all 48 light baths. 

August 15th 1913 noted in journal: — The fistula on lower part of left 
arm entirely closed and healed since May 14th 1913. The ulcer on the second 
finger of his right hand now entirely healed with pale scar. The ulcer as 
large as a pea on the back of his hand has healed; a slight thickening of 
the skin at that place is still felt. There is full mobility in the 2nd phalange 
of the second finger. He has increased in weight, has a good appetite, feels 
quite well, bronchitis diminishing. September 19th 1915. Well. °/4 1925. 
Quite well. 


Case IV. Tuberculosis manus. Spina ventosa. A. S., labourer’s daughter, 
l'/2 year old. Lay in Children’s Section of Riks Hospital from March 19th 
to December 6th 1913, when she was discharged as cured. 

Clinical history: fully born child, normal birth; not breast-fed. Teeth 
began to appear at age of 6 months; began to walk 1 month prior to admission. 
Was weak for some time after birth. Two months prior to admission the 
second finger of right hand began to swell; soon after the third finger also, 
and since then both fingers have steadily grown thicker. Recently a lump 
has appeared on the back of her left hand. 

St. pr. Patient in normal condition, colour of skin good. Temperature 
37,2. Rachitis. The large fontanelle has closed up. Prirquet markedly positive 
(+2). Joint of first phalange of 3rd finger of right hand greatly swollen. 
The skin over is strongly injected a reddish colour (circumference of finger 
6 cms.). The 2nd phalange of the 2nd finger also greatly swollen (circum- 
ference 4,5 cms.) (R: Spina ventosa). The 4th metacarpal bone of the left 
hand exhibits a swelling of the diaphysis (R: Spina ventosa) corresponding to 
the above-mentioned lump on the back of the hand. 

March 31st 1913. Are light bath commenced, 20 minutes 5 times weekly 
from March 3lst to June 27th 1913, and from September 22nd to October 
24th 1913 (30 minutes 3 times weekly): 52 light baths in all. On December 
6th the patient was discharged as completely cured, in good health and with 
good complexion, and also an excellent appetite and general tone. 


Case V. Spina ventosa. The. pulmon. H. L. telegraph pupil, 20 years 
of age. Has had glands since he was a child. Hemoptysis in 1915. Pleuritis 
in 1916. In 1916 there appeared a round swelling on the upper and lower 
parts of his right arm and on his left foot. About the same time the metacarpo- 
phalangeal-joint of his right thumb began to swell and be tender. The swelling 
and tenderness to pressure increased little by little, and finally a hole formed 
in an abscess on his thumb. 

St. pr. Ist May 1917. The first joint of the left thumb and the ball of 
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the thumb are greatly swollen. On the dorsal surface the swelling extends 
to the 2nd metacarpal bone and upwards towards the root of the hand. The 
skin over the swelling is tight and shiny and discoloured a blue tinge. Cor- 
responding to about the metacarpal phalange joint is seen on the radio-volare 
surface of the thumb an ulcus about 4 x 2 ems. in size, with soft, pale red, 
undermined edge, the bottom of which is covered by grey-white, readily 
bleeding granulations. On: the first joint of the little finger on the right 
hand there is seen on the ulnar side, a region about the size of a shilling, 
where the skin is injected a reddish colour. In this region there are seen 2 
small ulcerations with undermined edges. 

On the border between the middle and lower third of the lower arm 
there is seen on both sides of m. flexor carpi radialis, a projection which feels 
distended and elastic on both sides of the muscle sinew. In the middle of 
lowest third of the right upper arm there is seen a similar projection. Lungs: 
On the posterior surface be elt ercussion on the right side downwards to- 
wards the base. Symptoms of a tuberculous affection of the apex in right lung. 
Swollen glands in right ingven and both submaxillary regions. 

Are light baths commenced May 5th 1917, 1'/2 hours 3 times weekly. 
Treatment finished May 16th 1918, 121 baths in all. 

March 12th 1918. Under universal light baths, his bone and joint com- 
plaints are now cured; there remains only a small granulating fistula on 
the 5th metatarsus. In right fossa supracl. and suprasp. there is heard one 
cracking sound at end of expiration. General condition good. March 16th 
1918. Discharged *1/, 1920 cured. Quite well. 

*s 1925. Quite healthy. Medically examined. Permanent appointment 
as telegraphist on State Railways. 


Case VI. Spina ventosa. P. K., 3 years old. Clinic for Skin Diseases. 
Entered March 18th 1917. 

St. pr. Good condition and appearance. Chest organs normal. On arms, 
legs, and face are seen and felt firm, in some cases also fluctuating nodules, 
with bluish, discoloured skin. On back of right hand a hard scar and fistula; 
exposed bone is felt on probing. On 4th finger spina ventosa. Over right 
crista ilei a fluctuating abscess. On both sides of the neck, glands as large as nuts. 

Nov. 10th 1917. Réntgen photography of hands showed tbe. manus (bone 
affections). 

Inst. are light baths March 23rd 1917. 45 minutes exposure, 3 times 
weekly. Treatment ended March 5th 1918. 158 baths in ail. 

February 6th 1918. Discharged cured with scars. 


Tuberculosis Manus 


(Carpal and carpal joint tuberculosis.) 


5 cases, of which 2 with fistulas on back of hand, — all over 
20 years of age. Observed for 12, 11, 5, and 4 years after conclusion 
of light treatment. All cured. 

The 2 patients who were given light treatment in 1913 and 1914 
had 30 minutes exposure thrice weekly, the others 1'/2 hours thrice 
weekly, from 4 to 10 months continuously. 

23—250230. Acta Radiologica. Vol. IV. 1925. 
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In all cases the diagnosis was made clinically and confirmed 
réntgenologically. 

Mobility in the wrist (which in all cases was restricted) was fully 
restored in 1 ease; in 3 cases mobility was improved and in 1 case 
(extensive destruction of bone and cartilage) the wrist-joint remained 
stiff, but all symptoms of inflammation entirely disappeared. 


Case VII. Tuberculosis manus c. fistulae. I. 8., seaman, 36 years old 
(policlinically). 

Clinical history: At age of 24 spondylitis. cured after corset treatment; 
at age of 28, tuberculosis epidymitis and orchitis, cured by operatiun. At 
age of 34 (spring 1911) he began to feel pain in left hand, which by degrees 
became swollen. After some time fistulas formed on back of hand, from which 
issued a thin greyish pus. An operation was performed (stated to be incision 
and erasion of fistulas). */2 13. When patient began the arc light treatment 
his condition was as follows: The whole of his left hand and wrist greatly 
swollen; two deep scars in back of hand after an operation; on back of hand 
also 2 profusely secreting fistulas and one smaller fistula-on the little finger. 
Mobility in left wrist joint has ceased and mobility in joints of little finger 
either ceased or greatly restricted. (Réntgen calcatrophy; affection of bones 
in ss radio-carpal joint. Spina ventosa of 2nd phalangea joint of little 
finger). 

ay light treatment commenced, 3 times weekly, 30 minutes’ duration, 
from February 12th to August 20th 1913. 50 light baths in all. 

During the light treatment the tumour on the left hand and wrist gra- 
dually diminished, the fistulas closed, and mobility returned to the wrist and 
finger joints. 

I'/2 years after, March 16th 1915, the following was noted in the journal: 
Mobility in left wrist 30° to 40°; ditto in finger joints varies between 20° and 
60°. He can use his hand quite well. 

Swelling on hand and wrist have quite disappeared, and all symptoms 
of inflammation have gone. The fistulas have closed with neat scars. Cured. 

‘1 21. Complete healing and good mobility in wrist. Slight contraction 
in fingers. 

Case VIII. Tuberculosis manus c. fistule. H. T., farmer, 24 years of 
age (policlinically). 

The following is taken from the clinical history: In the summer of 1913 
he had pains in his right hand, which became swollen. Abscesses formed on 
the back of his hand; these perforated the skin after the New Year, 1914. 
Subsequently a thin pus issued constantly. 

St. pr. */s 1914. Whole right hand swollen, especially over the wrist. 
The ae cannot be bent. On back-of hand just over wrist is a rather large 
fistula, from which issues a fairly copious ae of thin pus. Below the 
5th metacarpal bone corresponding to hypothenor there is an abscess the size 
of an egg. (Réntgen-calcatrophy; signs of affections of bones in radio-carpal 
joint). 

Are light bath commenced */s 1914, 30 minutes exposure, every day or 
every other day from */s 1914 to */: 1914. 72 baths im all. 

*°/, 1914. After 24 light baths a considerably improvement in his condi- 
tion occurred. The tumour on his hand much smaller, fistula on back of 
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hand has dried up and closed. Tumour on hypothenor has disappeared without 
perforating; he can now move his hand slightly. */s 1914. Continued improve- 
ment. Fistula closed, tumour on hand has now practically gone. The 
hand can be bent 60° in metacarpo-phalange joint; 20° at wrist. June 1915. 
There is now more mobility in wrist and he can now clench his hand. He 
ean work with it. No signs of inflammation. 


Case IX. Tuberculosis manus. E. L., labourer, 22 years old. Sent to 
Radium Section from the Military Hospital *'/: 1919. 

In April 1918 there gradually appeared a swelling and stiffness in his 
left wrist, accompanied by throbbing pains. In September 1918 a plaster 
bandage was applied and he has subsequently worn it. 

*, 19. St. pr. Spool shaped swelling in region of left wrist, from base 
of fingers to some distance on lower arm. Pronounced muscular atrophy on 
lower arm. Some sensitiveness to pressure over carpal bones. Greatly reduced 
active and passive mobility in wrist and fingers. (Réntgen shows considerable 
caleatrophy in carpal bones and phalanges, and also a defect in os hamatum). 

Are light hotles commenced **/2 19. Thrice weekly, 1’/2 hour’s exposure, 
60 baths in all. */6 19. Swelling in region of left wrist almost gone; no 
sensitiveness to pressure over carpal bones; no pain. Some active extension, 
flexive and side movement. °s 20. Still no pain in wrist, has worked to 
some extent at home; no pain on palpation. Swelling gone. Réntgen shows 
that the diseased process in the bone is healing well. The lime in the bones 
has returned and the defect in os hamatum is sharply defined. 


Tuberculosis Cubiti 

3 Cases. All patients over 15 years of age; 2 with fistulas; one 
with several bone foci (In addition to the right elbow joint, the right 
ankle and foot and right thumb are attacked). Treated with are 
light bath every second day. 1—1'/2 hours’ exposure from 3 months 
up to 1 year. 1 patient observed for 8 years, 1 for 4 years and 1 
for 1 year after the conclusion of the light treatment. All 3 cured, 
with improved mobility in elbow joint. 


Tuberculosis Tibiae 


Case X. One case. (entered Radium Section *“/s 1920). 

R. N., mechanic’s son, 13 years old. Was well until one year before, when 
he had pain in his right ankle joint if he stood for a long time. During the 
winter of 1919/1920 the ankle swelled and was sensitive to pressure around the 
ankle joint. 

St. pr. ‘/o 1920. Patient looks well. Normal condition on heart and 
lungs. Swelling over malleol. int. of right ankle, where also sensitive to 
pressure; dorsal flexion somewhat restricted. (A réntgenogram shows a well- 
defined light patch. 1 X 2*/2 ems. in size, in the epiphysis of tibia and ad- 
joining parts of diaphysis). 
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Are light treatment commenced, thrice weekly, 1'/2 hour's exposure, in 
all 74 baths. **/s 1921. Light baths concluded. A réntgenogram of tibia 
still shows a restricted light patch in the tibiae piphysis, but the diseased 
process is clearly seen to be disappearing and the defect in the bone has to a 
great extent been replaced by normal bone. Swelling and sensitiveness to pres- 
sure have quite disappeared. Normal mobility in the joint. February 1925. 
(Letter). He reports that he is quite well. 


Tuberculosis Genus 


4 eases, all over 15 years of age. In two cases resection of the 
knee-joint had been made beforehand. The 3rd and 4th patients 
were not operated. The 4th suffered from multiple tuberculosis. 
Both of the two patients with a resected knee-joint were discharged 
as improving after the light treatment. One of them was saved 
from amputation by the light treatment + Réntgen treatment. (See 
Clinical History). The 3rd patient was improved, whilst the 4th, 
who suffered from tuberculosis in several joints and glandular tuber- 
culosis, was discharged as improving. 


Case XI. Tuberculosis genus. A. A. K., labourer, 17 years old. Lay 
in the Surgical Section from Febr. 20th 1915 to May 22nd 1916. Discharged 
as improving. Clinical History: In the spring of 1914 his left knee was 
caught between two logs of timber. At Christmas 1914 the leg began to 
swell, there was exudation in the joint and fever. 

St. pr. *’/2 1915. .Considerable swelling in left knee-joint. The knee- 
cap considerably thickened; exudation in joint. “*/2 1915. Resectio genus 
(tuberculosis genus). */s 1915. Very profuse secretion of pus from the joint. 


®/¢ 1915. Increasing spongy granulations both on outside and on inside of 


knee; abscesses with coagulated and in part fragmentary pus, both in poplitia 
and up along the inside and outside of the thigh. There also can be shown 
two smaller abscesses on the front of the leg about 10 cms. below the place 
of resection. On reinspection of the knee-joint the same day it was recor- 
ded in the journal that it must be assumed that only amputation could lead 
to any result. ™/s. Before proceeding to amputation it has been decided to 
try réntgen and light treatment. 

Are light baths commenced */s 1915. 40 minutes’ exposure, 3 times 
weekly. Simultaneously 3 series of réntgen treatment. °°/s 1915. There has 
undoubtedly taken place a drying up and diminution of the tuberculous 
granulations. 

General condition improved. 

/s 1915. The knee is still improving, but there is still both on the outer 
and inner sides of the knee an ulcerating surface of considerable size with in 
= coagulated, tuberculous granulations. °/10 25. The wound above and 
velow the knee shows a good tendency to heal and has considerably diminished. 
General condition quite good. 

5 1916. He is now up and walks with .crutches. The position of the 
leg is good at the place of resection, which is firmly consolidated. There are 
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still two or three small fistulas on the back of the knee. Described as im- 
proving for continued treatment at the place where he lives. 


Case XII. Tuberculosis genus and cubiti etc. O. M., boy, 17 years 
old, placed in Surgical Section June 29th 1915. Discharged as improving 
January 27th 1916. 

St. pr. Patient is pale and thin, and behind right ear a glandular abscess 
the size of an almond. In left axilla a number of small glands. Over apex 
of left lung a light patch with weakened expiration. Dpn. and weakened re- 
: ag over left posterior surface downwards. Left arm bent 120. The 
elbow is greatly swollen, with several fistulas. Marked muscular atrophy in 
left arm. Only a few degrees of mobility. 

On the right hand spina ventosa on 2nd and 3rd finger and also spina 
ventosa on 3rd toe of left foot. Left knee swollen with thickening of knee- 
cap. Free mobility. 

*/; 1915. Exarticulation digite III pedis sin. (tuberculosis) was performed. 

**/7 1915. Are light baths commenced, 3 times weekly, 1 hour’s duration. 
Are light treatment concluded *°/:1 1916. 68 baths in all. “/10 1915. Left 
knee-joint improving, swelling has decreased, as has left elbow, which is less 
swollen. The fistulas are drying up. *'/: 1916. On conclusion of are light 
treatment the left elbow is improving well; the swelling around the joint has 
diminished considerably and mobility in the joint has improved. 

Examination 1 year after showed that the patient’s condition was very 
good, although there was a little pain now and then in left knee. The fistulas 
on left elbow have not quite closed, but the swelling around the joint has 
practically disappeared. General condition good. 

Case XIIT. Tuberculosis genus. J. B., dairy-maid, 35 years old. Entered 
Radium Section ‘/s 1920 for tuberculosis genus. 

St. pr. Left knee swollen, knee-cap thickened. There is full extension, 
but not full flexion. Pain in knee when walking. Réntgen shows regular 
ealcatrophy, no definite osseous focus. _ 

Are light treatment commenced */s 1920, 3 times weekly, 1'/2 hour’s 
exposure. 

‘/: 1920. During stay in hospital swelling around knee has diminished. 
Mobility now good. No pain. When light baths concluded in July, she was 
discharged and recommended to take sun treatment at home. Patient returned 
*/11 1920. Since leaving the hospital she has felt well. Stood up without 
pain. Left knee of normal configuration and very slightly restricted mobility. 
After 5 mgr. tuberculin subcutant rise of temperature to 38.9. Pain and 
throbbing in left knee. **/4 1921. Since **/1 1921 patient has had are light 
baths 3 times weekly, 1 hour’s duration. 90 baths in all. 

Now gets up without pain in knee. Left knee can be quite extended. 
Active and passive flexion to 25. *°/2 25. Quite well. 


Tuberculosis Pelvis 


2 eases, both operated previous to light treatment. 1 cured and 
1 improved. 
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Case XIV. Tuberculosis ossis ischii. H. J., fisherman. 32 years old. 
Well until 1919, when he contracted pleuritis after the »Spanish> influenza. 
In 1920 he sat down heavily, after which pain for considerable time. At 
last entered the hospital, where he was operated for tuberculosis of the left 
kidney. Simultaneously rintgen examination revealed a focus (tuberculosis) 
in the right ossis ischii which was erased. 

Subsequently several fistulas have constantly remained open in the region 
of the right nates. Entered the Radium Section January Ist 1924. 

St. pr. Patient is pale and thin, weakened, quite confined to his bed. 
P. 80, T. 38. Normal conditions in lungs and heart. Several fistulas are seen 
on back of right thigh and right nates. By probing we enter 6—7 cms. 
Muscular system atro phic. Weight 67.7 kilos. 

/1 1924. Are light baths commenced, 3 times weekly, 1 hour’s duration. 

*/; 1924. During the first weeks after entry he had febrile periods now 
and then. Later on afebrile. During light bath cure his condition steadily 
improved. The fistulas on his thigh and nates are now quite closed; muscular 
system almost normal. General condition excellent. as increased over 10 
kilos in weight during his stay in hospital. (*/7 24 weight 78.2 kilos). Feels 
quite well. Light treatment concluded, 60 baths im all. ‘/1 25. (Letter) 
Quite well and able to work. 


Case XV. Tuberculosis ossis ischii. S. R., assistant to country magis- 
trate, 33 years old. Entered Surgical Section ''/2 1916 for tuberculosis pelvis. 
After an injury to his pelvis in October 1915 there arose a swelling and 
feeling of stiffness in seat, later on a more restricted swelling in left nates. 
2/12 1915, a hole formed in an abscess in nates from which issued a thick 
tluid pus. Subsequently there formed a fistula which refused to close. 

St. pr. “/e 1916. General state of health. Temperature 37.6. Abscess 
in left nates, with large secreting fistula. (Réntgen shows destruction in 
ramus ascend. ossis ischii on left side). Osteotomia Excochleatio (Sequestrum 
as large as an almond removed from tuber ischii) and profuse granular tissue 
(tuberculosis) removed with sharp scapula. “/: 16. Are light treatment 
commenced, 3 times weekly, 1 hour’s duration. 

/9 17. The secretion from the fistulas has decreased and is now very 
scanty. He can walk with scarcely a limp. Afebrile. Feels well. Dischar- 
ged as improving. Received a total of 117 light baths. “*/s 18. (Letter.) 
Condition very satisfactory. Fistulas closed. 


Tuberculous Peritonitis 
Eleven Cases 


11 patients have been treated with the are light baths, of whom 
3 were under 15 years. With the exception of 1 patient, who received 
181 light baths, they received only 25—60 baths, with an exposure 
of up to 1'/2 hour’s duration. 

Three patients had been operated before the light treatment: in 
one case for acute appendicitis, which praved to be tuberculous; in 
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another case there were found by explorative laparotomy numerous 
tubercules on the serosis of the intestines; and in the third case 
laparotomy was performed on account of ileus, in the course of 
which the small intestine was found to be occupied by miliary 
tubercules. 

With the other patients the diagnosis was made clinically. In two 
cases the disease was complicated by tbe. pulmon., and in 3 cases by 
pleurisy. 

| patient was very ill on arrival and at the same time was 
suffering from double pleuritis, tbe. pulmon., and pericarditis. Received 
in all 181 light baths and lay in the section 1 year. Was apparently 
quite well when discharged in the spring of 1923, but in the following 
autumn had a recurrence of his pulmonary tuberculosis and died in 
December 1924. All the others were cured and are well. From all 
of them, (excepting 1 patient) reports have been received as to an 
entirely healthy condition in 1925. 

Two of the patients have had sun-baths in their homes after 
staying at the hospital. I advise all my patients to continue the 
light eure in the form of light baths in their homes, if this is 
possible. 

One of the patients has been observed for 12 years, the others 
from 2'/2 to 6 years. The majority for 3—4 years after the end 
of the light treatment. 


Case XVI. K. T., servant girl, 21 years old. Patient was placed in 
the Surgical Section */s 1913 as needing immediate help. The illness began 
3 weeks before with increasing pain in the right side of abdomen, and later 
pains in whole of abdomen. 

St. pr. on arrival. Patient very exhausted. Tp. 39.1 P. 120. Abdomen 
distended;. dull percussion at sides and over symphysis. (Clinical diagnosis: 
Appendicitis with an abscess in lumbal region, in the small pelvis and 
possibly one in the left side). Incision in right lumbal region. Half a litre 
of serous liquid removed. Both on peritoneum and on serosa of intestines 
there were seen numerous small tubercules. 

Tp. subfebrile. Abdomen considerably distended. 

*°/3. Of late the evening temperature up to more than 39. 

*/4 1913. Are light baths 3 times weekly with maximum of 45 minutes 
exposure, 30 light baths in all. 

20/- 1913. Afebrile. Abdomen measures 75 cms. *"/s 13 abdomen measures 
73 ems. **/e 13 abdomen measures 69.5 cms. 

*/1o 1913. Patient has improved considerably during her stay at the 
hospital. Abdomen has now a normal configuration, no ascites; not in the 
least tender. Below in abdomen there is still to be felt an indistinct, rather 
firm, not sharply defined resistance. 

*°/10 1913. Patient has been up of late, and feels well. Discharged. **/« 
1923. Well. *°/s 1925 Well (Letter). 
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Case XVII. M. S., farmer’s son, 10 years of age. Entered the Surgical 
Section */s 1919, for immediate aid with symptoms of ileus. Previously well. 
Four days before diarrhoea. In the middle of night and the following days 
throbbing pains in abdomen. These continued. Rumbling noises in stomach 
and vomiting. Abdomen large and distended */s 1919. Laparotomia. Loosen- 
ing of concretions. Removal of ascites. All small intestines entirely occu- 
pied by miliary tubercules. Volvulus. Reposition of intestines. 

“/9 1919. He has daily spontaneous stool. Increases in weight. Wound 
in abdomen remains open and defies treatment. Arc light treatment commen- 
ced, 3 times weekly, 1 hour’s duration. 37 light baths in ail. 

*°/: 19. Feels well. The tuberculous sores in scar are clean; diminish in size. 

"1/1, 19. There are now only 3 granulation surfaces, left as large as 
pears in the abdominal wound. The abdomen is soft and not tender. No 
pain. Evacuation normal. Eats well. Discharged on account of lack of room. 

*1/5, 20. Well. Good scar. Evacuation normal. */: 25. Quite well. 


Case XVIII. I. O., unmarried woman, 19 years of age. Was placed 
in the Women’s Clinic */11, 1920. One year before had pleuritis. Subsequently 
well until */2 year before entry, began to notice a swelling on stomach 
below her chest, accompanied by oppressive pain, especially in the oesopha- 
gus, independent of meals. 

St. pr. Somewhat thin. P. 84, Temp. 36.8. Normal conditions in heart 
and lungs. 

Abdomen large and broad, projecting in epigastrium. Fluctuation. Chan- 
ges in percussion when lying on side. (ascites) Genitalia: In right adnexa a 
slight fullness. Uterus slightly enlarged. 

*/y2 20. Are light baths commenced. 3 times weekly, 1/2 hour’s duration. 

%°/, 21. Light baths ceased. 40 baths in all. Patient discharged as 
improving: 

*/2 25. (Letter). Has been quite well since she stopped baths in 1921. 

Case XIX. O. A., bank-assistant. 20 years of age. Entered Radium Sec- 
tion on “/1: 1920. As child repeatedly had bronchitis. September Ist 1915 
his present trouble began with tiredness, anorexie, a fealing of fullness in 
stomach, and pains in abdomen which bY. degrees became large and disten- 
ded; somewhat later febrilia and pain in left side of chest. 

Physician diagnosed pleuritis and peritonitis on left side with ascitis. 

Whilst the pleuritis receded in 1920, the pains in his abdomen increased; 
great sensitiveness to pressure began on both sides; by degrees the quantity 
of fluid in the peritoneum decreased. 

On arrival at Radium Section */1: 20 his condition was as follows: 

Thin, weight 50.5 kilos. Pulse and temperature normal. Normal condi- 
tions over cor likewise over right lung. Murmur and friction sounds over 
posterior surface of left lung. Abdomen: normal configuration, not tender. In 
mid region a cross belt about a hand’s breadth, where there are subdued per- 
cussion sounds. An enlargement is felt here. 

“2 1920. Are light bath commenced, 1 hour every other day. 

*/; 21. Satisfactory improvement. Enlargement in abdomen diminished; 
over basis of left lung diminution of murmur; no foreign sounds. Looks 
more healthy than on arrival; increases in weight; afebrile. 

8/3 21. Has in all had 42 light baths. No enlargement is now felt in 
abdomen. Normal physical conditions over both lungs. Has increased 10 
kilos in weight. Looks well and feels well. Discharged. 
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/: 25. (Letter). Quite well and fully engaged in work. 

Case XX. Peritonitis tuberc. B. H., shop-girl. 17 years old. Pleuritis 
2 years ago. About 14 days before Christmas, 1921, she began to have pains 
in stomach, especially around umbilicus, and very difficult evacuation, abdomen 
very tender, and by degrees became large and hard. She has been enervated 
of late, has had fever up to 39. Stated to have become somewhat emaciated 
of late. 

Entered the Radium Section “/s 22. St. pr. Looks well in general, 
somewhat thin. Normal conditions over lungs and heart. Abdomen large. A 
tough, hard resistance is felt in the middle of abdomen. The latter is ten- 
der all over. There is pronounced oedema on both crura. Urine normal. 
Are light baths began */s 22. 30 baths in all, 1 hour’s duration. 

“/9 22. During the light treatment the tenderness on the abdomen dis. 
appeared and the resistance has diminished: the abdomen is now soft and 
non-sensitive. She has been afebrile during the whole of her stay at the hospital. 

*/2 25. Quite well. Since her discharge she has taken sun treatment for 
a considerable period. 


Case XXI. Peritonitis tuberc. E. O. O., a boy. 5'/2 years of age. 
Entered Children’s Section */s 1923. Transferred to Surgical Section B. *’/: 24. 
(Acute appendicitis). Again entered Children’s Section ‘/s 24. Discharged 
24. Cured. 

Strong and well until the age of 3 years. In summer 1921 began to lose his 
a little by little. Became pale and languid. The previous summer 
had inflammation of lungs, was in bed for 1 month. Has since had slight 
cough constantly. In February of last year was confined to his bed and has 
since lain there. His abdomen began to be large and distended, water in 
the abdomen. The latter by degrees increased in size. Poor appetite. Evening 
temp. constantly between 38° 

St. pr. Pale and enervated and extremely emaciated. Dull percussion 
sounds in lateral regions of abdomen. Deep palpation reveals an indefinite, 
rugged, tender growth, most evident around umbilicus and to the left deep 
down. Réntgen photograph *°/s 23. Marked enlargement of hilus shadow on 
right side. Right upper lobe of lung less clear than the left. 

8/1 24. Are light bath. 3 times weekly, 45 minutes. After 3 exposures 
already better appetite and has gained 500 grs. R. shadow over base of 
left lung. 

a yy Symptoms of appendicitis. Transferred to Surgical Section B. Appen- 
dectomi. Microscopic examination revealed tubercules in serosa. Appendicit. 
the. (gangrenous). Transferred to Children’s Section ‘/s 24. 

°/s. Abdomen, soft and non-resistive. 

“/s. Are light baths recommenced. 3 times weekly, 45 minutes. 

°/s. General condition regularly progressing. Prolonged exspirium in fossa 
supracl. in both sides. 

Otherwise nothing. Shadow over base of left lung has now disappeared, 
still pronounced shadows over both hilus regions. Discharged to Bjerkodden 
(Children’s Sanatorium). 

*V/9 24. Returned to-day from Bjerkodden. Has been well and in good 
condition the whole time. Very slight cough. 

Lungs. Bronchitis. Abdomen normal. 

*/io 24. Discharged, cured. He had 4? light baths in all. Condition 
Februari 1st 1925: Quite well. Excellent condition. 
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Adnex Tuberculosis 
Four Cases 


Four patients with adnex tuberculosis were treated with the are light 
bath. 

In one patient there had previously been made total extirpation of adnexa 
with drainage to vagina (diagnosis tuberculosis confirmed microscopically; 
numerous tubercules on the intestinal serosa were found at the operation). 

In one patient before arrival at the Section puncture had been performed 
of a tuberculous abscess in the right side of the abdomen. 

A third patient also suffered from tuberculous peritonitis. In a fourth 
patient the tuberculous salpingitis was complicated by tuberculous pleuritis. 

All patients prior to the light treatment were treated, in some cases at 
the gynicological section, in others at private hospitals by experienced gyne- 
cologists. 

2 patients were very ill when they arrived at the Radium Section, with 
high fever. 

One of them had been confined to bed with remittent fever for over 1 
year before arrival, and was greatly emaciated and weakened. 

All patients increased in weight during the light treatment and were 
discharged cured. One of the patients was only observed for */2 year, and it 
has not been possible to ascertain the state of her health later. 

The other patients have been observed for 7 years, 5 years and 4/2 years. 
All of them are quite well at present and in an excellent state of health. 

All patients received are light baths 3 times weekly, each exposure last- 
ing 1'/2 hear. Average number of light baths 72. 


Case XXII. Salpingitis and peritonitis tuberculosa. 1. T., servant girl 
24 years old. 

Entered Women’s Clinic at beginning of August 1918. Clinical history. 
At end of the previous May she began to have severe pain in the left side 
of the abdomen, remained in bed with headache and fits of shivering. 

Eight days ago pus came from the rectum; she then felt better and got 
up, then again worse. 

‘/s 18. St. pr. Pale and thin, complains of pains in left side of ab- 
domen. Tp. 38.0. Abdomen distended. Tn v. fossa iliaca there is felt a 
growth quite as large as a clenched fist. The uterus is fixed and connected 
with tumour, which is felt in the left adnexa region from the wall of the 
uterus almost quite up to the wall of the pelvis. 

‘3 18. Laparotomia. Large left-sided pyovarium; thickened tubes. 
Outer half of right tube distended in form of a sack; contained coagulated 
matter. Firm adherences between intestine, tubes and uterus. Numerous 
tubercules on intestinal serosa. Total extirpation with drainage to vagina. 

**9 18. The first days after the operation a little excrement came through 
vagina. The vaginal fistula then closed for several weeks. Recently again 
excrement from vagina. Tubercules have appeared in the abdominal wound. 
Her general condition is better after the operation. Transferred to Radium 
Section, **/o 18 for light treatment. Weight on arrival 36 kilos. 

**'9 18. Are light baths commenced, 3 times weekly, increasing to 1'/2 
hour per exposure. 
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**/10 18. Feels much better, appetite improved. Abdominal wound clean, 
secretion less. Urine contains pus. Weight 37.5 kilos. 

x2 18. Urine gives slight albumen reaction. 

**/, 19. Urine, free from alb. and pus. 

“3 19. Looks well, up the whole day and feels perfectly well. 

Weight 46.6 kilos. (Has in all increased 10 kilos in weight since her 
arrival). The abdominal wound is now perfectly healed. During her stay 
had some febrile days the first 2 months, later on afebrile. In all received 
S6 are light baths. Discharged. 


Case XXIII. Salpingitis tuberc. L. B., 17 vears old, servant girl. Entered 
Radium Section *1 20. Patient became ill */12 18. with fever and pain in 
left side of abdomen. Was placed in Ullevaal Hospital °/: 19, where she 
was treated for tuberculous salpingitis for 8 months until */» 19. During her 
stay at the hospital a puncture was made by an abscess in her right side, 
with removal of a thick, odourless pus. At the end of her stay she was 
given réntgen treatment. 

On her arrival at the Radium Section °: 20 there was felt to the left of 
the uterus a small tumour, to the right a larger tumour, firm not tender and 
somewhat uneven and not fluctuating. The uterus lay embedded just between 
these tumours so that it was difficult to palpate. The tumour to the right 
bulged the vagina tissue on the right side downwards. Weight on arrival 
44.5 kilos. Febrile remissions. 

*1 20. Are light treatment commenced, 3 times weekly, 1*/2 hour’s duration. 

‘*2 20. Abdominal symptoms practically unchanged. She increases in 
weight. Afebrile. Is up. Feels well. 

“3 20. Still in good health. Looks well and has increased in weight, 
5.3 kilos. 

The tumour on the right side of the uterus is now scarcely palpable; 
that on the left side less than before. 

Discharged for polyclinical light treatment. *'/s 20. Feels well, looks 
healthy and strong. Abdominal tumour still diminishing. Has now had 85 
light baths 

Entered again */1 21. 

‘S's 21. There is still felt a small body on the left side of the abdomen. 
It is quite non-sensitive. Has had 125 light baths in all. Discharged. 

“1; 22. Well. Weight 54.9 kilos (increase 10 kilos). °/2 25. Well. 


Case XXIV. Salpingitis tuberc. and pleuritis. H. T., chief conductor's 
wife, 33 years old. Entered the Women’s Clinic August 24th 1920. Pleuritis 
after the Spanish Illness in February 1918. One month previously she no- 
ticed that she was fatter round the waist; since then the abdomen has daily 
increased in size, and at the same time there have been pains in the right 
side of the abdomen. During the last few days febrile. Excrement irregular 
during the last 14 days. 

*¥'s 20. St. pr. Temp. 37.9 Pulse 116. Nothing abnormal over cor. 

Lungs: Weakened respiration over the right posterior surface from spina 
scapule and downwards. Downwards over the anterior surface of the right 
lung there are heard dry, crackling sounds. Normal conditions in left lung. 
Nothing abnormal to be heard over lung apices. 

Abdomen: Rather large, soft. Subdued percussion in the lateral regions 
and over symphysis; subdued percussion altered when lying on side. 
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Genitalia: Uterus anteflexed; normal size; pushed a little to the right. 
On the left side there is felt a large, non-sensitive, firm growth rounded towards 
the uterus. Are light treatment commenced */9 20,3 times weekly, 1*/2 hour’s 
duration, 3? light baths in all. 

‘10 20. Temperature, which at the commencement of her stay in hospital 
was hectic, has little by little become normal, but with some remissions. 
Exudation in the peritoneal cavity has considerably diminished. No pain in 
abdomen, no cough. Excrement normal. 

*/11 20. Ascites considerably diminished. Temperature normal. Gets up. 

**/11 20. Whilst the patient has been out of bed she has felt quite well. 
Still subdued percussion in lateral parts of abdomen. Rattling sound over 
right anterior surface of lung has disappeared. Discharged. 

*/3 25. (Letter). Patient has felt quite well since she was in the Riks 
Hospital. No signs of disease in lung or abdomen. 


Case XXV. Salpingitis tuberculosa. C. K., dentist’s wife, 33 years old. 
Her present illness began 1'/2 years before. She constantly felt pains in her 
back, and later on also in right side of abdomen, in the ilecoecal region. 
Was placed in private clinic in February 1915 for adnexa tuberculosis, where 
she remained until October 10th 1916, when she was transferred to the Ra- 
dium Section for light treatment. 

In May 1916 there was noticed a growth in fossa ilco coecalis, which 
has gone on growing until recently. During the last two months she has 
had an issue from vagina of thick, yellow pus. During her stay at the pri- 
vate clinic she lay the whole time with high fever, temperature up to 40°. 
As a rule the evening temperature was between 38° and 39°, morning tempe- 
rature below or about 37°. In general a markedly remittent fever. On account 
of night perspiration she has slept badly. 

St. pr. 10 16. Patient is pale and thin. Complains of night sweating 
and bad sleep. P. 100 regular. R. 16. Tp. 38.4. Over the abdomen there 
is tymp. perce. sound except at one place the size of the palm of a hand in 
the right fossa iliaca, where there are dull pere. sounds. A growth is felt 
here. She is. very tender at this spot. 

Purulent flow from vagina. 

“10 16. Réntgen treatment commenced, 2 series in all, with 6 weeks 
interval. 

“11 16. Are light treatment commenced, 3 times weekly, 1 hour's ex- 
posure. The are light baths were stopped on May 22nd 1917, 114 are light 
baths in all. 

**/11 16. Night sweating has now almost ceased. Sleeps well. Tp. of 
late has fallen somewhat. Morning temperature 37 —37.2°, evening tem- 
perature 37.8 —38°. 

°/1 17. To-day a hole formed in an abscess in the right fossa iliaca. The 
diffuse formation there has considerably diminished. 

*°/s 17. Tp. during her stay at the Radium Section has slowly and steadily 
decreased the whole time. To-day for the first time she is entirely free from 
fever. Feels well, increases in weight. A thin, liquid pus still trickles out 
from the fistula in the right fossa iliaca. 

*°/5 17. Since *’/s 17 has been afebrile. Now feels quite well. Up the 
whole day. The abdominal fistula has closed and the formation in fossa 
iliaca has disappeared. No flow from vagina. Has increased 6 kilos in weight 
since her Pre | at the Section. Discharged as cured March 1923. Quite well. 
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Glandular Tuberculosis 
Twenty-one Cases 


Twenty-one patients in all, two of which had mesenterial glan- 
dular tuberculosis, the others glandular tuberculosis in the neck. 12 
patients had open tuberculosis with one or more secreting fistulas. 
9 patients had closed tuberculosis. 


Open glandular tuberculosis 
Twelve Cases 


(Neck glandular tuberculosis). 12 patients, of which 11 cured 
and 1 improved. 

All 12 patients with open neck glandular tuberculosis were treated 
policlinically and received on an average 81 light baths, usually 3 
times weekly with exposures of 30 minutes up to 1’/2 hour. One 
half (patients from 1913—1915) had exposures of less than 1 hour 
(30—45 minutes) and the other half (patients from 1916—1920) 
exposures of 1 hour to 1'/2 hour. 

Amongst the patients who received short exposures (30 minutes— 
45 minutes) was the patient whose condition was only improved 
during the light treatment: 

Case XXVI. Patient was a woman, 21 years of age, suffering 
from neck glandular tuberculosis which had been incised twice before, 
without curative effects. There was a large glandular swelling on 
the left side of her neck with several glands, the largest of which 
were the size of a walnut, and 2 fistulas exuding pus. In 1914 (that 
is to say, when are light treatment was still new) she received a 
total of 68 are light baths (30 minutes exposures, 3 times weekly). 
After 4 months’ treatment a considerable improvement occurred in 
her condition; the glandular tumours diminished to the size of a 
nut (the largest) and the fistulas which were not quite closed, 
secreted a very scanty amount of fluid. General condition was 
excellent. 

When in 1914 the light bath was closed, the treatment had to 
be interrupted. The subsequent course of the case is unknown, as 
the patient has not appeared and has not replied to the schedule 
of questions sent to her. 

As regards the other 11 patients, I have received reports from 
them all this year, The glandular tuberculosis is cured, and they 
are all well. 
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The period of observation has been from 5—12 years. 

The cosmetic result was very fine in all of these cases, with 
small, often almost invisible fistulas. 

Simultaneously with the disappearance of the local glandular 
tuberculosis there was noticed a decided improvement in general 
condition in the ease of the patients in which the latter was low; 
the anaemia disappeared, weight increased, and the patients by de- 
grees acquired a healthier and more vigorous appearance. 

What has been said about open glandular tuberculosis also applies 
to the closed variety. 


Case XXVIJ. L. K., a workman’s son, 6 years old, was sent for light 
treatment from the surgical policlinie on Dec. 12th 1913, for tuberc. glandulos 
colli c. fistulae. 

The illness dated from March 1913. Patient was somewhat pale and thin. 

On the right side of his neck is seen a glandular swelling the size of a 
small potato with 3 incision openings in the skin, from which pus is secreted. 

Are light bath treatment commenced **/12 1913, three times weekly, 30 
minutes duration. **/: 1924. The secretion from the fistula is now consi- 
derably more profuse; the glandular swelling practically unchanged. *'/2 
1914. The secretion from the fistulas has dieniatihed: the glands have shrun- 
ken and are more divided. He has greatly improved in health, has increased 
in weight and looks more healthy. 

**/s 1914. Still improving; diminution of glands on the neck; scanty 
secretion from 3 fistulas. 

*/e 1914. All fistulas now closed and healed; glands very small, firm 
and the largest the size of a bean. 

Are light treatment concluded, 72 light baths in all. 

February 1925. After the conclusion of the light treatment the glands 
in his neck little by little entirely disappeared. He is now quite well. No 
recurrence since 1914. 

Case XXVIII. 8S. T., a woman, 23 years old. Sent to the policlinic from 
the medical policlinic for light treatment **/1 1915. 

At the age of 16 years operated for tuberculous glands on left side of 
neck. Recurrence 3 years after. 

Two years later a glandular tumour appeared on the right side of her 
neck. One year later a fistula in an operation wound just under the left ear. 

St. pr. ‘*/1 1915. Anaemic and very thin. On the right side of her neck 
there is seen an elastic glandular tumour, as large as a walnut and another 
as large as a chestnut, in front of the sterno-cleido-mastoid muscle. Just 
behind angulus mandibulae on the left side there is seen a glandular swelling 
as large as a goose’s egg, and above this an infected scar and a fistula, 
8 ems. long, secreting pus. 

'/: 15. Are light baths commenced 3 times weekly, 1 hour's duration. 

*/4 15. The glandular tumour has considerably diminished on both sides 
of her neck. The fistulas have closed. Feels well. Looks well. 

‘7 15. The glandular tumour on the right side of her neck has dimi- 
nished to the size of an almond or a pea, on the left side to the size of a 
nut. The fistula has closed, with a smooth, pale scar. The anaemia has 
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disappeared. She looks well and has increased in weight. Light treatment 
concluded, 90 baths in all. °/2 25. Quite well. No glandular tumours. 


Closed Glandular Tuberculosis 
Nine Cases 


9 patients, of which 2 had mesenterial glandular tuberculosis, the remain- 
ing ¢ glandular tuberculosis in neck. Of the latter, 2 died of pulmonary 
tuberculosis (8 and 4 years respectively after the light treatment), 1 patient 
was discharged as improving satisfactorily after 26 light baths (30 minutes 
exposure, thrice weekly), but has not appeared since. 4 patients were cured. 
Received on an average 64 light baths, time of exposure 1—1’/: hours. 

The two patients who subsequently died of pulmonary tuberculosis were 
apparently cured of their glandular tumours one year after the light treat- 
ment, and there was no sign of pulmonary tuberculosis. One of these was a 
girl, 12 years of age. She received 48 light baths, 30 minutes exposure, and 
died 8 years after of pulmonary tuberculosis. 

The other was a married woman, 33 years of age, who received 60 light 
baths, 1’/2 hours exposure. She died 4 years after of pulmonary tuber- 
culosis. 

One of the cured patients suffered at the same time from pulmonary 
tuberculosis (affection of the apex of right lung). She had 121 light baths 
in all, one hour’s exposure 3 times weekly. The glands disappeared during 
the light treatment and the pulmonary tuberculosis was ameliorated. Four 
years afterwards (Febr. 1925) she wrote that she felt quite well; could feel a 
string shaped thickness on right side of neck (the remains of a glandular 
swelling the size of a hen’s egg). The pulmonary tuberculosis is cured. 


Mesenterial Glandular Tuberculosis 


Two patients were treated with are light baths. In one case an 
explorative laparotomy was performed beforehand, whereby there 
were found glandular tumours in the abdomen (microscopic tuber- 
culosis). Cured after light treatment. 

Well one year after. (January 1925.) 

The second patient suffered from multiple glandular tuberculosis 
(glandular tumours in neck region, groin and abdomen). All the 
glandular tumours disapyeared during the are light treatment. The 
patient came for control examination in February 1925 (°/4 year 
after the beginning of the light treatment) and was then quite well. 

Case XXIX. Tumour gland. abdominal. tuberculosa. B. 0., a farmer's 
wife, 34 years of age. For several years patient had suffered from »anzmia», 
and last spring pleuritis. About midsummer 1923 she began to be troubled 
by song in her abdomen around the navel. The pains were very severe and 


sudden. As a rule they ended in diarrhoea and vomiting. Of late fever 
now and then. Her abdomen is very large. 
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In Dec. 1923 explorative laparotomy was performed and there were found 
glandular tumours in the abdomen (microscopic tuberculosis). 

Was placed in Radium Section for light treatment '/2 24. 

St. pr. on arrival. Patient looks well. Normal conditions over lungs and 
glands. Abdomen very large and soft. An operation scar is seen in right 
fossa iliaca. 

By deep palpation to the left of umbilicus there is felt a tumour-like 
resistance, sensitive to palpation. No collection of fluid in the abdomen. 
Weight 66.4 Kilos. 

Are light baths commenced */2 24. Thrice weekly. One hour's duration. 
42 baths in all. 

"7/3 24. Condition excellent. Has been afebrile during the whole of her 
stay in hospital. Has increased in weight. (Weight 71 Kilos). Palpation of 
abdomen reveals nothing tender, no resistance. Discharged as cured. 

/1 25. Quite well. 


Case XXX. Tuberculosis gland. Mesenterii. D. A., unmarried woman, 
25 years of age. At the age of 7 a suppurating gland in right ingven, which 
healed. Well until age of 20 years; when there appeared large glandular 
tumours on left side of her neck; suppuration, incision and then healing. 

One month later glands appeared in fossa jugularis. These grew quickly, 
suppurated, were incised and then healed. 

Remained well until April of present year when she had stabbing pains 
in left fossa iliaca. The physician declared that she had a glandular tumour 
in the left side of her abdomen. She became thin and pale. During the last 
month no appetite. Stated to have no temperature. Entered the Radium 
Section of the Riks Hospital *'/7 24. 

St. pr. The patient is pale and thin and looks weak. On the left side 
of her neck is seen an irregular scar, about the size of a florin. In fossa 
jugularis there is a similar, oval, retracted scar. A gland quite as large as 
an almond in left region of neck and another as large as a hazelnut behind 
angulus mandib. 

Thorax normal conditions. 

The abdomen has a normal appearance. On percussion a slightly dull 
sound over a region the size of the palm of one’s hand to the left of umbi- 
licus. Palpation reveals a tumour-like growth the size of an orange, that is 
somewhat mobile. Some tenderness at this spot 

A gland as large as a pea in the left ingvinal region. Weight 55.7 
Kilos. Are light baths commenced °/s 24 every other day, one hour's dura- 
tion, in all 25 light baths. 

8/2 25. No growth can now be felt in abdomen, nor is there any dull 
percussion sound to the left of umbilicus. General condition excellent. Has 
increased 5'/: Kilos in weight. Discharged as cured. 


Scrophulo-Tuberculosis; Scrophuloderma with Multiple Foci 
of Soft Tissue 


9 cases, of which 4 patients under 15 years of age; 7 cured and 
2 improved after are light treatment. Observed from 1—5 '/2 years. 
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Case XXXI. Scrophulo-tuberculosis with multiple foci of soft tissue. 
A. O. D. */a year old. Servant girl’s daughter. Entered Children’s Section 
“1 1914. 

Clinical History: 1'/2 months before her right ankle began to swell; 
during the last month swelling on left little finger and 3rd toe of left foot. 
Has coughed during the past 14 days. Perspires in neck when she sleeps. 

St. pr. Patient in medium condition slightly pale. Temperature 36.9. On 
her neck can be felt one or two swollen glands the size of a pea. Normal 
conditions in lungs and heart. 

Right ankle swollen, and skin covering it slightly injected. Fluctuation 
is felt. 3rd toe of left foot also swollen and red. Fluctuation present. 2nd 
left metacarpal bone is felt to be thickened. 

Pirquer + (+ 2) Réntgen — normal. “/: 1914. Are light baths com- 
menced, 3 times weekly, 25 minutes duration. *°/s 1914. Abscess in right 
ankle has discharged and the swelling around the ankle is considerably less; 
fistula over malleol. ext. Swelling on 3rd toe and little finger of left hand 
have diminished (on little finger of left hand the abscess had discharged). 

89 14. Only negligible secretion from fistula on right ankle; swelling 
on ankle has almost disappeared. She can stand well on right foot —, mo- 
bility in foot joint quite good. She is lively and happy. Eats and sleeps 
well. 

“10 14. The fistula on her right ankle has closed, and the spool-shaped 
swelling on little finger of left hand has receded. A small retarded scar is 
visible. 

“/y2 14. Had 103 are light baths in all. Discharged cured. The child 
looks well and thrives. Weight has increased from 7 kilos to 10.2 kilos. 


Case XXXII. Scrophuloderma. O. G., engineer, 26 years old. Entered 
Skin Section *‘/s 1919. Previously well. St. pr. On right side of neck, 
extending from the posterior half of the mandible and downwards towards 
clavicule anteriorly and along the latter laterally to the border between the 
outer and middle third parts and backwards towards the boundary of medio 
nuchae there is seen a projecting infiltration in the skin, scarlike with several 
fistulas from which profuse pus is exuded. Diffuse glandular tumour on 
right side of neck. 

/6 19. Quartz light treatment commenced. *°/7 19. Quartz light treat- 
ment shows little effect. Erasion of all the efflorescences in neck. 

‘/s 19. Are light baths commenced, 3 times weekly, 1 '/2 hours duration. 
“/12 19. Schrophuloderma not considerably improved; the glandular tumours 
on neck have almost disappeared. Patient’s general condition has improved 
under the general are light bath. °/2 20. Scrophuloderma improved. Fistulas 
closed. Light treatment concluded, 71 light baths in all. 

4 25. (Letter) Quite well since stay at Riks Hospital. 

Case XXXIITI. Scrophuloderma. E. N., labourers daughter. 14 years 
old. Entered Section for Skin diseases '’/; 1920. Had been suffering from 
scrophuloderma (from *'/: 1916 to */s 1916 and from °*/2 1918 to */i2 1918.). 

‘/7 20. St. pr. On both sides of face along the lower part of the man- 
dible bone the skin is eczematous and infiltrated, and also covered with crust. 

There is a tumour in the submaxilliary glands, most pronounced on 
right side. Physique normal. 

'/; 20. Are light baths commenced, 3 times weekly, 1 '/2 hours duration. 


24—250230. Acta Radiologica. Vol. IV. 1925. 
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*/s 21. Scrophuloderma is now entirely cured. Glands under maxilla 
cannot be felt. Patient has received 66 arc light baths in all. Discharged 
cured. 


20 


1 25. Well (No recurrence since 1921). 


SUMMARY 


The first attempts to treat surgical tuberculosis with the are light policli- 
nically, without other local or general treatment at the same time, were made 
by the present author at the Riks Hospital, Oslo, in February 1913. 

The present work is a collective survey of the author’s experiences in 

this domain, based upon clinical material observed for upwards of twelve 
years. 
“This clinical material comprises 69 patients who were suffering from 
various forms of surgical tuberculosis. Osseous and joint tuberculosis (21 
cured, 2 improved), tuberculosis peritonitis (10 cured, 1 died), adnex tuber- 
culosis (4, all cured), glandular tuberculosis (17 cured, 2 improved, 2 died). 
Scrophulo-tuberculosis and scrophuloderma (8 cured, 2 improved). That is, a 
total of 60 cured, 6 improved, 3 died (pulmonary tuberculosis). 

The best results were achieved with children and often with compara- 
tively short exposures. It is of extremely great importance that the light 
bath cure should not be interrupted, but should be carried on continuously 
for a considerable time, until a good result has been obtained. 

Artificial light treatment must not prevent the necessary surgical opera- 
tions or orthopedic treatment, but must be regarded as the best aid we own 
at present for the treatment of these diseases, that is to say, next to sunlight. 


ZUSAMMENFASSUNG 


Die ersten Versuche chirurgische Tuberkulose poliklinisch mit Bogenlicht 
ohne gleichzeitige andere lokale oder allgemeine Therapie zu behandeln 
wurden durch Verf. dieses am Reichsspital zu Oslo im Februar 1913 vor- 
genommen. 

Die vorliegende Arbeit ist eine zusammenfassende Ubersicht iiber die 
Erfahrungen des Verf. auf diesem Gebiete, die sich auf das iiber zwélf Jahre 
beobachtete Material stiitzen. 

Dieses klinische Material umfasst 69 Patienten, die an verschiedenen 
Formen chirurgischer Tuberkulose litten, Knochen- und Gelenkstuberkulose 
(21 geheilt, 2 gebessert), tuberkulése Peritonitis (10 geheilt, 1 gestorben), 
Adnextuberkulose (4, alle geheilt), Driisentuberkulose( 17 geheilt, 2 gebessert, 
2 gestorben), Skrophulo-Tuberculosis und Skrophuloderma (8 geheilt, 2 ge 
bessert). Im ganzen also 60 geheilt, 6 gebessert, 3 gestorben (Lungentuber- 
kulose). 

Die besten Resultate wurden bei Kindern erreicht und oft mit verhaltnis- 
miissig kurzen Expositionen. Es ist von der griéssten Bedeutung, dass die 
Lichtbadbehandlung nicht unterbrochen sondern kontinuierlich durch eine 
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betrichtliche Zeit fortgesetzt wird, bis ein gutes Resultat erhalten wor- 
den ist. 

Die Behandlung mit kiinstlichem Licht darf die notwendige chirurgische 
Operations- oder orthopidische Behandlung nicht verabsiumen lassen, aber 
sie muss als das beste Hilfsmittel betrachtet werden, das wir derzeit fiir die 
Behandlung dieser Krankheiten besitzen, d. h. nach dem Sonnenlicht. 


RESUME 


Les premiéres tentatives de traitement policlinique de la tuberculose chirur- 
gicale par l’are électrique, sans aucun traitement général concomitant, ont été 
faites par l’auteur au Rikshospital d’Oslo, en février 1913. 

Le présent travail constitue un apercu récapitulatif de l’expérience acquise 
par l’auteur dans ce domaine, apercu basé sur le matériel clinique réuni au 
cours des 12 derniéres années. 

Ce matériel clinique comprend 69 malades atteints de formes diverses de 
tuberculose chirurgicale: tuberculose osseuse ou articulaire (21 guérisons, 2 
améliorations), tubereculose péritonéale (10 guérisons, 1 mort), tuberculose an- 
nexielle (4 cas, tous guéris), tuberculose glandulaire (17 guérisons, 2 amélio- 
rations, 2 morts), scrofulo-tuberculose et scrofulo-dermite (8 guérisons, 2 amé- 
liorations); soit au total, 60 guérisons, 6 améliorations et 3 morts (tubercu- 
lose pulmonaire). 

Les meilleurs résultats ont été obtenus chez l'enfant et souvent avec des 
irradiations relativement courtes. Il est de la plus haute importance que la 
cure de bains de lumiére soit ininterrompue et qu'elle soit poursuivie long- 
temps, jusqu’é obtention d’un résultat satisfaisant. 

Le traitement par la lumieére artificielle ne doit pas mettre obstacle au traite- 
ment chirargical ou orthopédique nécessaire, mais doit étre considéré comme 
le meilleur adjuvant que nous possédions actuellement, aprés toutefois le traite- 
ment solaire, dans la thérapeutique de ce genre d’affections. 
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FROM THE PRIVATE ROENTGEN CLINIC OF DRS. 8. IHEYERDAHL AND P. AMUNDSEN 


ROENTGEN TREATMENT OF GLANDULAR TUBER- 
CULOSIS 
by 
P. Amundsen, Oslo 


Read at the 4th Meeting of the Northern Association for Medical Radiology 
in Helsingfors, September Ist and 2nd 1925. 


In the course of the last three years, communications have been 
published in the AcTa RapIoLoGIca concerning experiences and results 
with roentgen treatment in glandular tuberculosis, from Sweden by 
Epiixc and Runsrrom, from Denmark by Reyn, and from Iceland 
by CLAESSEN. 

When it was suggested to me that at the Fourth Northern Con- 
gress of Medical Radiology, to be held at Helsingfors, I should re- 
present Norway in the discussion upon roentgen treatment in cases 
of surgical tuberculosis, I accepted with the express stipulation that 
my contribution to that discussion should deal only with the roentgen 
treatment of tuberculous glands. My experience with roentgen treat- 
ment in the other forms of surgical tuberculosis is, namely, as yet, 
too slight for me to dare make any statements respecting those por- 
tions of the subject. 

I shall omit the historical introduction, for which I would refer 
the reader to the writers just named. In Norway, roentgen treat- 
ment of tuberculous glands was introduced in 1906, by Heyerpant. 
The results, as regards both durability and cosmetic were so en- 
couraging that the new actinotherapy gradually superseded, to an 
ever increasing extent, the old treatment with primary, radical 
operation. 

We have no Norwegian statistics like those of Epiinc, from the 
clinic at Lund. There, in 1908, 7 per cent. of all the operations 
performed were for tuberculous glands, while, in 1918, only 1 per 
cent. of the operations were for that form of disease. — I shall 
probably not be far out if I state that, in Norway, at present, the 
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proportion is more or less similar. — This should be said with the 
reservation, however, that with us tubercular abscesses are emptied 
or scraped out, and that fistule are often treated by injection of 
iodoform glycerin. Besides, | have among my cases several patients 
who, impatient at the lengthiness of the roentgen treatment, lasting 
perhaps for months, insist on surgical removal of the hypertrophied 
glands. It also happens, now and then, that the surgeons extirpate 
glands that have already been treated by roentgen rays, when these glands 
have shrunk to the size of a walnut, for instance, and do not, under 
continued roentgen treatment, show signs of any further shrinking. 
A few radiologists even suggest that such glands should invariably 
be extirpated, especially if they have become calcified; because ex- 
perience shows that continued roentgen treatment of such glands, 
even if it eventually is successful, often results in serious damage 
to the skin, in the form of teleangiectasies and atrophication, which 
are almost unavoidable. This agrees with my observations, too. 
And most of those among my roentgen treated patients who are 
suffering from cutaneous anomalies are precisely such as have been 
treated for months for particularly stubborn hypertrophies of the 
glands. On the other hand, operative treatment, by extirpation, is, 
as I have just said, becoming more and more rare; at least in those 
parts of our country where it is possible, without too great expense 
and trouble, to have the patients sent to some roentgen clinic. 

The great advantage of the roentgen treatment over surgical in- 
tervention lies, as we all know, in the non-sanguinous character of 
the former. The use of the knife may sometimes harbour a risk, and 
it always leaves a sear. The roentgen treatment, when administered 
conscientiously, is absolutely without danger, and the cosmetic result 
should be excellent. As regards the durability of the result, the 
roentgen treatment is at least fully as good as the operative one. 
Must places the roentgen treatment absolutely above surgical treat- 
ment, especially for glands on the throat. He holds that the surgeon 
should have the duty to inform his patients, beforehand, concerning 
the relative chances with both forms of treatment. With roentgen 
treatment, Iserin has 70 per cent. of cases cured; WreTTERER, 72 per 
cent.; Epiinc, 75 per cent.; Reyn comes lowest, with 39.s per cent. 

I must agree with Rryx when he remarks on the different ways 
in which the different writers define the word “cured”. While a 
few of them speak of “relative cures” when great glandular lumps 
have shrunk to the size of a walnut or para nut, and when fistule 
have become closed, others demand that the glands should have 
disappeared entirely. — I have myself taken into account only such 
cases in which, on palpation, no glands are any longer to be felt, 
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or in which there are only insignificant stationary, fibrous remnants 
left. This is also Ep.iina’s definition of the word “cured”. 

It often happens that a gland begins to form pus during roentgen 
treatment. In such a case, puncture or incision must invariably be 
made before the treatment is gone on with. Nor must roentgen 
treatment of glandular abscesses ever be commenced before these 
have been emptied. If this is neglected there is serious risk, among 
others, that an extensive scrofuloderma may occur. Similarly, great 
care must be exercised in the matter of dosing, when irradiating 
open abscesses or fistulae, because the skin is extremely tender, owing 
to the secretion. 

My material comprises 150 cases, which have all undergone roent- 
gen treatment, between the years of 1915 and 1922 (both inel.), at 
the roentgen clinic conducted by Dr. Heyerpaut, M. D. and myself. 
All the patients were after-examined from 2 (minimum) to 9 (maximum) 
vears after their treatment had been terminated. Ninety of these 
presented themselves at my request in my office and were examined 
by me personally; in other cases the necessary information has been 
obtained through the kindness of colleagues at the various places 
where the patients were residing; the rest have replied to a written 
questionary. 

Like Epiina and Runstrrom, I have divided my eases into 3 
groups: 

I. Simple hypertrophy of the glands; 
Il. Hypertrophy of the glands, with periadenitis; 
Ill. Suppurative glands and fistules. 
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As already stated, I have considered as cured only those patients 
in whom there were no longer any palpable glands left, or at most 
some fibrous remnants. As improved, I have put down those in 
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whom there had been a considerable shrinking of the glands, but 
where the latter still could be distinctly felt even after several 
series of irradiations; and I have classed them under this heading 
even where the shrinking had been as from the size of a man’s 
fist to that of a nut. There are also among these improved cases 
several in which, for some reason or other, the treatment was 
interrupted too early; and many of these would no doubt ultimately 
have become classed as cured, if they had continued for a few series 
more. 

Of relapses, I have observed 6 (= 4 per cent.); but with a 
longer time of observation this number may possibly be added to. 
| have, namely, seen relapses occur as late as six years after the 
treatment had been terminated, and for part of my cases the obser- 
vation time has, as already stated, been only two years. Most of the 
relapses occurred, however, within two years from the cessation of 
the treatment. 

As regards the patients who died, it is unfortunately only in 4 
of the cases that I have been able to obtain any positive informa- 
tion as to the cause of death. Three of these died from pulmonary 
tuberculosis, and the fourth from tuberculous meningitis. 

Cutaneous changes were observed in 15 cases. In three of these 
there was a slight atrophy of the skin together with teleangiectasies; 
in the twelve others only superficial teleangiectasies. All of these 
eases had received at least 5 series of irradiations. Serious alterations 
in the skin with necrosis or ulcerations have not occurred. In this 
connection I might say that I have seen cases in which as many 
as 17 series of irradiations had been given, without any cutaneous 
changes resulting. But this is exceptional, of course; as a rule, 
treatment as lengthy as that will have a damaging influence on 
the skin. 

In one case — that of a female patient, aged 35 — teleangiectasies 
and atrophy of the skin set in 4 years after the treatment had been 
finished. This is the only case in which cutaneous changes set in 
as late as this; in all the others they came on from about 60 days 
to half a year after the roentgen treatment had been terminated. 

All the cases were ambulant. 

Like several other radiotherapeutists I, too, have observed, now 
and then, a painful increase of the glandular swelling, with redness 
of the skin, after a few irradiations. Both the swelling and the 
pain soon disappear again, however; and there is no need for post- 
poning the continuance of the treatment. 

My technique has been as follows: From 1915 till the end of 
1920 we gave, in each series, from '/s to ‘4 H. E. D. in each field, 
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through 3 mm. aluminium filter, with a skin-focus distance of 17 
em. Since the beginning of 1921, the dosage has been from '/4 to 
'’; H. E. D. through 6 mm. aluminium, in each field. On the average, 
4 or 5 series have been given, with intervals of from 5 to 6 weeks. 
The irradiations in each series have been spread over several days. 
The portions of the skin that were not to be irradiated were covered 
with lead-rubber sheets. Particular care was taken to have the 
larynx, the thyroid gland and the thymus well protected. — Several 
writers have recommended the irradiation of large fields, in order 
to reach groups of glands that might possibly be the seat of incipient 
pathological processes. This is cautioned against by others, who 
argue that such a proceeding would only result in unnecessary 
damage to perfectly healthy glandular tissues. 

As a rule, we have only irradiated the glandular areas, including 
their periphery to the extent of a few centimetres, sharply cireum- 
seribed by means of the lead-rubber sheets. 

The result of the roentgen treatment, then, in these 150 eases 
of glandular tuberculosis, shows a percentage of cures amounting to 
66 per cent. This is less than the percentages reported by IsELin 
and Epic, but higher than Reyn’s 39.3 per cent. It should be 
possible to reduce the number of cases resulting in cutaneous changes. 
There is no doubt but that this can be done by lengthening the 
intervals between each series of irradiations, and by not going on 
with the treatment for vears. Much better, then, to send the patient 
for surgical treatment. There is no shame in giving -up the treat- 
ment when we realise that it does not lead to the desired result. 
On the contrary, to go on with it under such circumstances must 
be absolutely condemned as mala praxis. 

In the same way, the presence of suppurating fistulae or abscesses 
should be a warning to proceed with the utmost circumspection. 

The roentgen treatment of glandular tuberculosis must not be 
done according to cut-and-dried rules, nor must the administration 
of the treatment ever be intrusted to untrained assistants. Each 
individual case must, of course, be the subject of thorough in- 
vestigation. No new series of irradiations must ever be started on 
before all conditions of cutaneous reaction, glandular state (abscesses, 
fistulee a. s.) have been looked into and carefully considered. 

If these elementary demands are not lost sight of, the roentgen 
treatment for glandular tuberculosis will, little by little, take the 
place in therapy to which it is entitled, and which it surely ought 
to hold. 


ROENTGEN TREATMENT OF GLANDULAR TUBERCULOSIS 


SUMMARY 


The author has after-examined 150 cases of persons who had undergone 
roentgen treatment (ambulant) for glandular tuberculosis during the years 
1915—1922 (both inel.). 

The cases are divided in 3 groups. In Group I (simple hypertrophy of 
the glands), 26 patients, out of 32, were cured, = 81 per cent. In Group IJ 
(glandular hypertrophy with periadenitis), 32 patients were cured, out of 
65, = 49 per cent. In Group I1I (suppurative glands and fistulie), 41 out of 
a total 55 were cured, = 77.4 per cent. 

For the 3 groups together, the percentage of cures is 66 per cent. 
Relapse was observed in 4 per cent., cutaneous changes in 10 per cent. of 
the cases. All the cases were after-examined from 2 to 9 years after ended 
treatment. 

The author cautions against continuing the roentgen treatment for years, 
because with treatment thus prolonged it becomes impossible to avoid the 
occurrence of cutaneous changes. — The irradiation, in each series, should 
be distributed over several days; and there should be an interval of from 
5 to 6 weeks between the different series. 


ZUSAMMENFASSUNG 


Der Verf. hat 150 Patienten nachuntersucht, die in der Zeit vom Beginn 
des Jahres 1915 bis Ende des Jahres 1922 wegen Driisentuberkulose (am- 
bulatorisch) der Rintgenbehandlung unterzogen worden waren. 

Die Fille sind in 3 Gruppen geteilt. In Gruppe I (einfache Hyper- 
trophie der Driisen) wurden 26 von 32 Patienten = 81 « geheilt; in Gruppe 
II (Driisenhypertrophie mit Periadenitis) 32 von 65 = 49 « und in Gruppe 
[II (suppurative Driisen und Fisteln) 41 von 53 Patienten = 77.4 ». 

Fiir alle 3 Gruppen zusammen betriigt der Anteil der Geheilten an der 
Gesamtzahl 66 Perzent. Rezidiven wurden bei 4% beobachtet, Hautver- 
iinderungen bei 10 « der Fille. Alle Patienten wurden nach einer gewissen 
Zeit (variierend zwischen 2—9 Jahren nach Ablauf der Behandlung) nach- 
untersucht. 

Verf. warnt vor einer jahrelangen Fortsetzung der Réntgenbestrahlungen, 
weil es bei derartig hinausgezogener Behandlung unmiglich ist, das Auf- 
treten von Hautveriinderungen zu vermeiden. — In jeder Serie sollte die 
Bestrahlung auf mehrere Tage verteilt werden und zwischen die einzelnen 
Serien soll man Intervalle von 5—6 Wochen einschalten. 


RESUME 


L’auteur a pratiqué un examen tardif de 150 malades ayant subi un traite- 
ment radiologique (sans hospitalisation) pour tuberculose glandulaire, pen- 
dant les années 1915—1922. 
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Ces cas sont divisés en 3 groupes. Dans le groupe I (hypertrophie glan- 
dulaire simple), 26 guérisons sur 32 malades, soit 81%. Dans le groupe II 
(hypertrophie glandulaire avec périadénite). 32 guérisons sur 65 malades, 
soit 49%. Dans le groupe III (adénite suppurée et fistules), 41 guérisons 
sur 53 malades, soit 77.4 ~. 

Pour l'ensemble des 3 groupes les cas de guérison représentent 66%. On 
a observé 4 % de récidives, et 10 % de modifications cutanées. Tous les ma- 
lades ont été réexaminés de 2 & 9 ans aprés le traitement. 

L’auteur met en garde contre une durée du traitement radiologique at- 
teignant des années; avec une telle prolongation du traitement il n’est pas 
possible en effet d’éviter les modifications cutanées. Dans chaque série, les 
irradiations doivent étre répartis sur quelques jours, et on devra observer 
un intervalle de 5 & 6 semaines entre les différentes: séries. 


STATE INSTITUTE FOR THE STUDY OF MALIGNANT DISEASE, BUFFALO, N. Y. 
BURTON T. SIMPSON, M. D., DIRECTOR 


A PRACTICAL METHOD FOR APPLYING X-RAYS 120 
—150 » OF THE SKIN DOSE TO THE TUMOR WITHOUT 
INJURY TO THE SKIN 
(With Case Reports) 


Wilhelm Stenstrém, Ph. D., Walter L. Mattick, A. B., M. D., 
Bernard F. Schreiner, M. D., F. A. C. S. 


Deep X-ray therapy has not yet reached a stage of standardized 
technic in all types of cases. Various theories now in vogue call 
for different methods of treatment. 

We here describe a procedure with which we have had good 
results in a certain type of cases and report on the results in some 
of these patients. This type is defined as follows. A rather small 
distinctly outlined tumor, 1 to 5 em. under the skin and of a structure 
which classifies it as so resistant that a single erythema dose has 
little effect on it. For such tumors, Serrz and Wintz recommend a 
great distance field». It is therefore of interest to find the relation 
between the dose 3 em. under the skin and the target-skin distance. 
This relation can be fairly well approximated in the following way. 
Assume that all the X-rays come from a point source and pass through 
a vacuum and that the intensity at a certain place in this vacuum 
is at all times kept at 100 arbitrary units while the distance from 
the source to this place is varied. The intensity 3 em. away on 
the other side of this plane can then be calculated with the help 
of the square distance law. Figure 1 is a graphic representation 
of such ecaleulations. It shows that the intensity at 3 cm. depth 
increases with the skin-target distance at first, very rapidly and 
then more and more slowly. An increase in distance from 30 to 50 
em. will produce an increase of intensity from 82.6 % to 89.1 % 
(7.9 %), while a change from 50 to 80 em. will only make the in- 
tensity increase from 89.1 % to 92.9 % (4.3 %). The time required 
to give 82.6 % at 3 em. depth at 30, 50 and 80 em. skin-target distance 
would be in the relations of 100:257:632. This calculation shows 
that it is very costly to use distances over 50 em. and it seems 
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very questionable if it is worth while to use a distance of 80 em. 
in order to increase the tumor dose 4%. It is, however, a known 
fact that some tumors cannot be influenced with 90% to 100% of 
an erythema dose while 120 % to 130% will cause disintegration of 
them. With the procedure described in this paper it is possible to 
concentrate as much as 150% of an erythema dose in a tumor 3 
em. under the skin with just an erythema dose delivered to the skin. 


Description of Method 


Suppose that the tumor is under a flat surface of the skin. 
Figure 2 A represents a cross section through the skin and the center 
of the tumor; figure 2B shows the outline of the X-ray fields on 
the skin. The distance from the skin to the top of the tumor is d 
em.; the depth of the tumor is t em. and the widest diameter L em. 
The skin surface above the tumor is divided into six triangles meet- 
ing at a point on the skin just above the center of the tumor 
(Fig. 2B). Three of the angles at this point are made equal to 
100 degrees with intervening angles of 20 degrees for the other 
three triangles which should separate the large ones from each other. 
The large triangles constitute the fields and the other triangles are 
there to prevent overlapping of the X-ray beams until at such a 
depth that the summation of their intensity will be too low to 
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Surface 


Figure 2A. Schematic drawing showing relative Figure 2B. Schematic drawing depicting 
position of copper disc, skin surface and tumor. method of marking out skin surface to 
See text for more complete description. be treated. Shaded portions are always 


nonirradiated zones, Areas I, II & III 
only receive radiation. 


damage the healthy tissue. In order to protect the skin in the 
center and the tissue above the tumor, a small copper dise (Cu) is 
fastened with adhesive plaster to the skin above the tumor. From 
a square piece of leaded rubber (3 mm. thick, 30 X 24 em. surface) 
has been eut a triangle with the top angle equal to 100 degrees. 
This piece is used to protect two of the fields and the surrounding 
skin when the third field is radiated. The X-ray beam is directed 
at a certain angle A, toward the skin. The length of d and L must 
be estimated as accurately as possible because they determine the 
angle A of the X-ray beam while the diameter ¢ of the copper dise 
is determined by d and A; the altitude h of the triangular fields 
by A, L and t. Table I gives the value of A, h and ec when d, 
lL. and t are known. 


Table I 


A h 
d 45 L+t 2d 
d=iLtoiL...... 30 L + 2t 4d 


When L is much larger than d then the old method with one 
straight field has to be relied upon. The thickness of the copper 
dise should be such that it absorbs somewhat less than 50 % of the 


| 


Figure 3. 
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Distribution of intensity at surface. 


Figure 4. Distribution of intensity 3 cm. ander surface. 


X-rays in its center. 
It ought to be thin- 
ner towards the pe- 
riphery. We usually 
use a dise of 0.25 mm. 
thickness in the cen- 
ter tapering down 
to 0.1 mm. The cen- 
tral ray should strike 
the middle of t and 
on the skin at the 
‘middle of h. 

The distribution 
of the intensity has 
been measured with 
the photographic me- 
thod. Wax blocks 
were used instead of 
tissues. Films were 
exposed on the sur- 
face and 3, 5 and 8 


em. under the surface. 


Figure 6. Distribution of intensity 8 em. under surface. 


A PRACTICAL 


Figure 


METHOD FOR APPLYING X-RAYS 


5. 


Distribution of intensity 5 cm. under surface. 


Each film was exposed from all three fields. 


Several films were also 
exposed on the surface 
with a variation of the 
time of exposure. If the 
same blackness was found 
in the darkest portions of 
a surface film exposed for 
b seconds as at a certain 
point P of another film 
exposed for d_ seconds, 
then the X-ray dose at P 
is approximately 100 " % 
of the surface dose. Se- 
veral such determinations 
had to be made for each 
point and a mean value 
taken. Table II gives the 
results of such measure- 
ments. We have found 
that 80 * of the erythema 
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Figure 7. Distribution of intensity in plane at right angles to intensities shown in Fig. 3, 4, 5, 6. 


dose is often suitable for each field and column 3 and 5 have there- 
fore, been added to Table II. 


Table I 


Angle A = 45°; height h of triangle = 7.5 ems. 


Target-skin distance (minimum distance) 
em. 3U em. 
Depth 
Q em. . 100 sO 100 
3 em. . 150 120 130 104 
125 100 110 88 


Figures 3, 4, 5, and 6 show the distribution of the blackness on 
the surface and at 3, 5 and 8 em. depth when 50 em. distance, 45 
degrees angle and a copper dise of 2 em. diameter and 0.5 mm. 
thickness are used. Notice how the fields overlap each other partly 
at 3 em. depth and completely at 5 cm. depth and then spread 
apart again so that at & em. they have only a small area in common. 
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This crossing of fields is illustrated still better in Figure 7 which 
is a section through the center of the copper disc at right angles to 
the surface. 


Case Reports 
Three cases out of many treated by this method will be cited. 


Nr. 7881. Adeno carcinoma of Nose and Antrum 


Male, age 57 years, white, a native of the United States, married, was 
admitted February 16, 1923. He had been referred by a rhinologist, who 
had previously, on February 6th, diagnosed tumorous obstruction of the 
left side of the nose and had removed the tumor surgically. 

The patient complained of obstruction of the left side of the nose with 
redness and swelling of the left lower eyelid. Tissue removed from the nose 
at operation showed adenocarcinoma. 

Family and past history negative. 

Physical examination was generally negative except for a leftsided 
exophthalmos evidently due to intraorbital pressure, ectropion, and swelling 
of the left lower lid due to edema of the conjunctiva. X-ray picture showed 
a shadow over the left antrum. The left nasal fossa was almost blocked by 
an irregular growth which was ulcerated and bled easily. The greatest 
amount of tumor tissue was at the inferior turbinate. The growth probably 
originated in the antrum. 

On February 18, 1923, nine emanation seeds were planted into the tumor 
tissue amounting to 265.32 me. hours. 

X-ray treatment consisting of three rectangular fields crossfired at the 
left orbital region at 50 cm. distance with 0,5 mm. copper filter, 200 k. v. and 
8 Ma. was given March 12, 1923. Three weeks later note was made that the 
eye protruded less but that a metastatic nodule had appeared in the left 
submaxillary region. On May 4, 1923, X-ray treatment was given to the 
metastases in the neck. This time the method herein described was used 
on the metastatic nodule. Three weeks after treatment, the nodule was very 
much smaller and by July 30, 1923, the metastatic nodule in the neck had 
entirely disappeared. The left eye had returned to normal appearance and 
function and the swelling in the intraorbital region had disappeared. The 
patient was able to breathe through the left side of the nose as ition. When 
last seen on December 2, 1924, there was no evidence of recurrence. (See 
Photographs). 


Nr. 8154. Epithelioma Left Inner Cheek, Post-Operative, Recurrent 


Male, 39 years of age, married, British, white, sailor by occupation. 
Admitted September 6, 1923. Family and past history negative, except for 
a two plus positive WassERMANN. 

He gave a history of being operated in April, 1923, for a growth in 
the inner left cheek and a gland was dissected from the left sub-maxillar 
region. The lesion healed nicely but the incision over the gland in the neck 
drained blood and pus for several weeks. Recurrence was noted early in 
June in the left inner cheek and in the submaxillary region. 


25— 250230. Acta Radiologica. Vol. IV. 1925. 
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Fig. 8. Nr. 7881. Feb. 16, 1923. Showing Fig. 9. Nr. 7881. Metastasis in Left Sub- 
Condition on Admission; Metastasis not as yet maxillary Region May 4, 1923 (Before Radiation 
developed in Left Submaxillary Area. of Metastasis.) 


Physical examination was generally negative except for recurrence of the 
tumor on the inner side of the left cheek measuring about 4 x 3 cm. and a 
definite metastatic involvement of the left submaxillary region. The case 
was considered hopeless. Report on tissue removed from the lesion on Sep- 
tember 6, 1923, showed mucous membrane epithelioma. On the same date, 
seventeen emanation seeds were placed in the left inner cheek amounting to 
1386 me. hours and the radium pack was placed over the left submaxillary 
region for 1718 mec. hours. Two months later the lesion in the left cheek 
and lower gum was much better but the metastasis in the submaxillary 
region had increased greatly. Under protest of wasting our efforts, this case 
was submitted on November 27, 1923, to the three triangular field method 
herein described, applied over the left submaxillary metastasis which at this 
time was the size of a hen’s egg and presented a residual sinus from the 
first operation. 

On January 27, 1924, the inner side of the left cheek was healed. The 
sinus in the left submaxillary region had also healed. The nodes in the 
left submaxillary region were much reduced in size. Another X-ray treat- 
ment was given consisting of two parallel fields on each side of the face 
10 x 15 em., 80 em. distance with 200 K. V., 30 Ma. and 82 on each side. 
On December 8, 1924 no evidence of the tumor in the mouth was apparent 
and there remained only a sense of induration in the left submaxillary region 
but no definite glands were palpable. The sinus has remained healed. In 
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all, a most excellent result in a far 
advanced case has been achieved. 


Nr. 8882. Carcinoma Left Breast 


White, female, age 43 years, 
housewife, married; admitted Decem- 
ber 23, 1923, complaining of a tumor 
in the left breast which was discovered 
during the course of a general exam- 
ination. Family and past history 
generally negative. 

Physical examination was nega- 
tive except the left breast which 
showed a tumor the size of a walnut 
in the lower outer quadrant which 
was nodular and movable. There was 
also a large metastatic nodule, movable 
and about the same size and consi- 
stency in the left axilla. No masses 
or tenderness were elicited in the right 
breast. There were a few small palp- 
able glands in the left supraclavicular 
area. The case was considered in- 
operable. 

X-ray plate of the chest was 
negative. Fig. 10. Nr. 7881. May 25, 1923. 

Treatment by the three triangular After Radiation. 
field method described herein was given 
January 2, 1924. One treatment was directed on the breast nodule and a 
second similar treatment on the nodule in the axilla which was separated 
from the primary lesion by about 5 inches. A month later the usual reac- 
tion was noted and the nodules appeared slightly smaller. In April, the 
tumor mass in the left breast had practically disappeared. The following 
August the node underneath the anterior border of the pectoral muscle in 
the left axilla was very much reduced in size and barely palpable. On 
September 8, 1924, a second X-ray treatment was given with the idea of 
prophylaxis which consisted of one field 10 x 15 em., 50 em. distance and 
105% incident rays over the left axilla and another similar dose over the 
primary tumor area. On October 3, 1924, there was still some induration 
present at the site of the tumor mass. There were no distinct nodes palpable. 
On the whole, there had been remarkable regression of the tumors especially 
since the first treatment. The patient is still under observation. 


COMMENTS 


The three cases cited show the use to which this three triangular field 
method can be put and the results that may be expected in many cases. 

Such a method at least, allows the X-ray therapist to varv his technic 
of application to the best advantage of the patient, besides assuring a large 
dose in the tumor with a small body dose. 
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The cases illustrated also give the reader a better idea of the type of 
cases in which the above method can be used. 


SUMMARY 


1. With the use of three adjacent triangular fields it is possible to 
concentrate more than 100 % of the erythema dose into a tumor 3 to 5 em. 
under the skin without injuring the skin. Some physical problems in connec- 
‘tion with this method of treatment are here discussed and it is shown how 
the Réntgen-rays should be directed under different conditions and how the 
normal tissues should be protected. 

2. The distribution of the Riéntgen-ray absorption inside the tissues is 
illustrated by means of photographs and some measurements are given. 

3. Three cases treated in this manner are here reported in order to 
demonstrate the types and locations of tumors which yield favorably to this 
method of treatment and the results which may be expected. 


ZUSAMMENFASSUNG 


1. Unter Beniitzung von drei aneinanderstossenden dreieckigen Feldern 
ist es méglich, mehr als 100 ~ der Erythemdosis in einem Tumor, der 3—5 
em. unter der Haut liegt, zu konzentrieren, ohne die Haut zu schidigen. Verf. 
erbrtert mehrere init dieser Behandlungsmethode zusammenhingende physika- 
lische Probleme und setzt auseinander wie die Rintgenstrahlen unter ver- 
schiedenen Bedingungen dirigiert und wie die normalen Gewebe geschiitzt 
werden sollen. 

2. Die Verteilung der Absorption der Réntgenstrahlen in den Geweben 
ist durch Photographien illustriert und es werden einige Masse angegeben. 

3. Verf. berichtet iiber drei auf diese Weise behandelte Falle, um Typen 
und Lokalisationen der Tumoren, die sich fiir diese Behandlungsmethode 
eignen und die Resultate, die zu erwarten sind, zu demonstrieren. 


RESUME 


1. A l'aide de 3 champs triangulaires adjacents, on arrive 4 concentrer 
plus de 100 x de la dose érythémateuse sur des tumeurs situées & une pro- 
fondeur de 3 & 5 centimétres. L’auteur discute certains problémes de phy- 
sique connexes & cette méthode de traitement; il indique lincidence a donner 
aux rayons X suivant les cas et la facon de protéger les tissus sains. 

2. L’auteur démontre, a l'aide de photographies, les modalités d’absorp- 
tion des rayons X & l'intérieur des tissus et donne le résultat de quelques 
mesures. 

3. Communication est donnée de 3 cas traités par cette méthode, dans 
le but de signaler les types et la topographie des tumeurs susceptibles d’étre 
favorablement influencées par ce procédé et d’indiquer les résultats qu’on en 


peut attendre. 
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BEITRAG ZUR RONTGENOLOGISCHEN ORIENTIERUNG 
BEZUGLICH DES HUFTGELENKES BEIM KINDE 
Dr. R. J. Harrenstein 
(Kinderchirurg in Amsterdam) 
(Tabule XXX—XXXI) 


Die grossenteils knorpelige Beschaffenheit des Hiiftgelenkes beim 
Kinde ist die Ursache, dass der Femurkopf und die Hiiftpfanne sich 
entweder gar nicht oder nur unvollstiindig auf dem Réntgenbild 
abzeichnen. Bei der Interpretierung der Beckenphotographien junger 
Kinder ist es denn auch unmédglich, die Stellung des Schenkelkopfes 
in die Pfanne zu erkennen. Man ist also genétigt, diesbeziiglich 
Schliisse auf die wechselseitige Lage der benachbarten knéchernen 
Teile des Beckens und Oberschenkels, die allerdings nicht mehr 
direkt zum Gelenk gehéren, zu ziehen. 

Erheben sich Zweifel, ob die vorliegende Situation bei einem der 
Gelenke wohl noch normal ist, dann greift man zu einer Vergleichung 
mit den Verhiiltnissen an der andern Seite des Beckens, obwohl man 
hierbei Gefahr lauft, geringe Abweichungen an der vermeintlich 
gesunden Seite (Subluxatio coxae) zu iibersehen. 

Auch bei fraglos einseitigen Affektionen des Hiiftgelenkes (Coxitis 
purulenta) wird zuweilen durch einen Zwangsstand im kranken Gelenk 
eine symmetrische Aufnahme des Beckéns unméglich gemacht. 

Das Ziehen von Schliissen auf Grund einer Vergleichung mit der 
gesunden Seite bleibt denn auch gefihrlich. 

Es ist daher nicht zu verwundern, dass man nach einem zuver- 
lissigen Kriterium gesucht hat, auf dem Réntgenbilde beurteilen zu 
kénnen, ob der Femurkopf sich an der richtigen Stelle in der Hiift- 
planne_ befindet. 

Kin Hilfsmittel, das bei dieser Beurteilung Dienste leistete, war 
die sog. Y-Furche, das knorpelige Zentrum, wo wiihrend des Wachs- 
tums die drei Beckenknochen im Acetabulum zusammentreffen. Beim 
jungen Kinde zeichnet sich diese Furche auf dem Réntgenbild als 
eine breite, beim ilteren Kinde als eine feine Spalte zwischen den 
Knochenschatten ab. 

Es herrscht die Meinung', dass diese Y-Furche im Becken derart 

' Vel. A. KOHLER: Grenzen des Normalen und Anfinge des Pathologischen im 
Réntgenbilde 1924, pg. 149. 
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gelegen ist, dass bei Verlingerung dieser Furche auf dem Réntgen- 
bilde die Hiiftpfanne mit dem darin befindlichen Teile des Femur- 
kopfes durch diese Linie in zwei gleiche Hiilften geteilt wird. 

Zwar wurde in der letzten Zeit (CaLot, Branpes) die Giiltigkeit 
dieses Kriteriums fiir das abnormal entwickelte Hiiftgelenk (Luxatio 
coxae congenita) bestritten, aber fiir das normale Gelenk wurde dieses 
Kennzeichen doch unentwegt akzeptiert.' 

Durch eine Untersuchung hat sich mir aber gezeigt, dass diese 
Auffassung auch fiir das normal entwickelte Gelenk nur beim Neuge- 
borenen giiltig ist. 

Bei dieser Untersuchung wurden die Hiiftpfannen von Kindern 
verschiedenen Alters mit Bariumvaselin gefiillt, um auf dem Réntgen- 
bilde eine deutliche Abzeichnung der Grenzen der grossenteils von 
Knorpel umgebenen Pfanne zu erhalten. Vergleicht man nun die 
Lage der Y-Fureche und der Hiiftpfanne miteinander, dann zeigt sich 
nicht allein, dass die Y-Furche bei dem ilteren Kinde stets schmiiler 
wird, sondern auch, dass diese ihre Richtung iindert. Verlingert 
man die beiden Linien, welche die Richtung der Y-Furche angeben, 
medialwiirts, dann schneiden diese sich bei zanehmendem Alter unter 
einem stets grésser werdenden Winkel (Fig. 1—6). Die Hiiftpfanne, 
die beim Neugeborenen durch diese Linie in zwei gleiche Hiilften 
geteilt wird, wird in spiiterem Alter in eine stets kleiner werdende 
obere und eine grésser werdende untere Hilfte geteilt. Im Alter 
von 8 Jahren ist von einer Verteilung schon keine Rede mehr, son- 
dern verliuft diese Linie liings des oberen Randes der Pfanne. 

Diese Veriinderung in der Richtung der Furche wird nicht durch 
eine zufillige, oder dureh eine, infolge der Entwicklung des Beckens 
verursachte, Lageveriinderung desselben wihrend der Aufnahme 
bewirkt. 

Dies erhellt aus drei Réntgenbildern, wobei eine Aufnahme dessel- 
ben Beckens im normalen Stande und bei Drehung nach vorne und 
hintern (in einem Winkel von 20°) gemacht wurde. (Fig. 3, 4). 

Auf diesen Photographien schneiden sich die Linien zwar unter 
einem etwas verinderten Winkel; aber die Verteilung der Pfanne 
bleibt nahezu dieselbe. 

Hieraus ergibt sich, dass das Bild der Y-Furche auf der Réntgen- 
photographie vom normalen Becken nicht mehr in der friiher ange- 
gebenen Weise bei der Orientierung beziiglich des Gelenkverbandes 
benutzt werden darf. 

Wie ist es nun aber um das abnormal entwickelte Gelenk be- 
stellt, wie wir dies z. B. bei der angeborenen Hiiftverrenkung kennen? 


1 BRANDES: Zeitschrift fiir orthopedische Chirurgie, Bd. 44, S. 497. 
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Es ist nicht unwahrscheinlich, dass sich Y-Furche und Hiiftpfanne 
hierbei ebenso verhalten werden wie beim normalen Gelenk. Es 
besteht indessen die Méglichkeit, dass in diesen Fillen die Gelenk- 
pfanne auch in bezug auf die Y-Furche an einer anormalen Stelle, 
z. B. héher, angelegt sein kénnte. Dann wiirde auch in etwas 
spiiterem Alter eine Verteilung des Hiiftgelenks durch die Linie der 
Y-Furche in zwei gleiche Hiilften médglich bleiben. Auf diese Weise 
wiirde das alte Kennzeichen fiir das abnormale Gelenk seinen Wert 
trotzdem behalten. — Die verschiedenen Theorien iiber das Entstehen 
der angeborenen Hiiftverrenkung verleihen dieser Auffassung aber 
wenig Stiitze. Auch stellte sich bei einer Untersuchung von 12 
Becken mit einer einseitigen Hiiftluxation (Sammlung Vrouik) heraus, 
dass die missbildete Hiiftpfanne sich stets an der symmetrischen 
Stelle am Becken entwickelt hatte. 

Ks wurden nunmehr von drei Becken mit einer angeborenen 
Hiiftverrenkung ebenfalls Réntgenaufnahmen gemacht, nachdem die 
Hiiftpfanne mit Bariumvaselin gefiillt war, wie dies auf ungefihr 
iihnlicher Weise schon von BranpEs gemacht wurde. Die Verteilung 
der Pfanne in eine kleinere obere und eine gréssere untere Hilfte 
zeigt, dass auch bei diesen Becken die Hiiftpfanne gewiss nicht hoch 
angelegt war. (Fig. 7, 8). 

Sehliesslich sind auch die bei der Behandlung der Hiiftverrenkung 
erhaltenen Ergebnisse von Bedeutung. ; 

Nach der gelungenen Reposition wurde der Stand des Femur- 
kopfes dureh eine Réntgenphotographie kontrolliert. Diese wurde 
angefertigt, nachdem das Resultat der Reposition in einem Gips- 
verband gesichert war. — Betrachtet man nun die mittelste Reihe der 
Abbildungen (Fig. 9), dann zeigt sich, dass der Femurkopf auf diesen 
Bildern in den meisten Fallen unterhalb der Furchenlinie liegt. In 
einem Falle (No. 5) ist die Lage jedoch so hoch, dass eine Verteil- 
ung des Kopfes in zwei annihernd gleiche Hilften stattfindet. Doch 
war auch in diesem Falle das Ergebnis der Behandlung giinstig. 
Diese Unterschiede in der Stellung des Femurkopfes nach der Reposi- 
tion kénnen nur durch die starke Missbildung der beiden Gelenkteile 
erklirt werden, die bisweilen mehr als eine Position (nimlich eine 
hohe und eine niedrige) des Kopfes in der Pfarme erméglichen. 

Die Ergebnisse dieser Untersuchung iiberblickend, glaube ich nun 
nachgewiesen zu haben, dass die gangbaren Ansichten in diesem 
Punkte einer Anderung unterzogen werden miissen, und zwar in 
nachstehendem Sinne: 

I. Beim normalen Hiiftgelenk wird auf dem Réntgenbild nur 
die Hiiftpfanne des Neugeborenen durch die Richtungslinie der Y-Furche 
in zwei gleiche Hialften geteilt. 
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II. Bei zunehmendem Alter des Kindes iindert sich die Richtung 
der Y-Furche, sodass die Verteilung der Pfanne nun in einen stets 
kleiner werdenden oberen und einen stets grésser werdenden unteren 
Teil erfolgt. 

Ill. Auch bei der Beurteilung des Standes des Schenkelkopfes 
nach der Reposition der angeborenen Hiiftverrenkung ist mit der 
alten Auffassung zu brechen, dass die Richtungslinie der Y-Furche 
den Schenkelkopf halbieren solle. In der Mehrheit der Fille befindet 
sich der Kopfkern grossenteils unterhalb dieser Linie. 


ZUSAMMENFASSUNG 


Réntgenologische Untersuchung iiber die Lage der Y-Furche im Becken 
beim Kinde. Beim Vergleich der Lage der, mit Bariumvaseline gefiillte, 
Hiiftpfanne und der Y-Furche miteinander, zeigt sich, dass die letzte bei 
zunehmenden Alter ihre Richtung andert. Der gangbare Ansicht, dass diese 
Y-Furche im Becken derart gelegen ist, dass bei Verlangerung dieser Spalte 
die Hiiftpfanne in zwei gleiche Hilften geteilt wird, muss fiir das normale 
und auch fiir das abnormal entwickelte Hiiftgelenk einer Anderung unter- 
zogen werden, und zwar in nachstehendem Sinne: 

I. Beim normalen Hiiftgelenk wird auf dem Réntgenbild nur die Hiift- 
pfanne des Neugeborenen durch die Richtungslinie der Y-Furche in zwei 
gleiche Hialften geteilt. 

II. Bei zunehmendem Alter des Kindes andert sich die Richtung der 
Y-Furche, sodass die Verteilung der Pfanne nun in einen stets kleiner wer- 
denden oberen und einen stets grisser werdenden unteren Teil erfolgt. 

Ill. Auch bei der Beurteilung des Standes des Schenkelkopfes nach der 
Reposition der angeborenen Hiiftverrenkung ist mit der alten Auffassung zu 
brechen, dass die Richtungslinie der Y-Furche den Schenkelkopf halbieren 
solle. In der Mehrheit der Fille befindet sich der Kopfkern grossenteils 
unterhalb dieser Linie. 


SUMMARY 


Roentgenological investigation into the situation of the Y-furrow in the 
pelvis of children. On a comparison of the situation of the socket of the 
hip-joint, filled with barium vaseline and the Y-furrow, it proves that this 
last have changed their direction within increasing age. The current view, 
that this Y-furrow is situated in the pelvis in such a way that on the 
lengthening of this fissure the socket of the hip-bone becomes divided into 
two equal parts, must for the normally, and also for the abnormally, deve- 
loped hip-joint be subjected to modification, and that in the following sense: 

I. In the case of a normal hip-joint the socket of the hip-bone in the 
newborn child is divided into two equal parts on the roentgen picture only 
through the line of direction of the Y-furrow. 

Il. As the age of the child increases the direction of the Y-furrow 
changes so that the division of the socket now follows into an upper part, 
which is constantly becoming smaller, and a lower part, which is constantly 
becoming greater. 
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Ill. Also in forming an opinion as to the state of the head of the 
thigh after the reposition of congenital dislocation of the hip it is necessary 
to break with the old wiew that the line of direction of the Y-furrow of 
the head for the thigh falls into two parts. In the majority of cases the 
bulk of the thigh is for the most part below this line. 


RESUME 

Examen radiographique de la position du sillon en Y dans le bassin de 
l'enfant. En comparant entre elles les positions respectives de la cavité 
cotyloide remplie de vaseline au barium et du sillon en Y, on s’apercoit que 
celui-ci change de direction pendant la croissance. L’opinion généralement 
admise, suivant laquelle le sillon en Y oceupe dans le bassin une position 
telle que sa prolongation partage la cavité cotyloide en deux parties égales, 
doit, aussi bien pour une hanche normalement développée que pour une hanche 
anormale, étre révisée en s’inspirant des directives suivantes: 

I. Dans une articulation coxo-fémorale normale, l'image radiographique 
ne donne que chez le nouveau-né une prolongation du sillon partageant la 
eavité cotyloide en deux parties égales. 

Il. A mesure que l'enfant augmente en Age, Ja direction du sillon en 
Y se modifie en sorte que sa prolongation coupe constamment la cavité coty- 
loide en deux parties inégales, une partie supérieure plus petite et une partie 
inférieure plus grande. 

ILI. f y a lieu rompre également avec l’opinion ancienne touchant la 
position de la téte fémorale aprés réduction des luxations congénitales. On 
admettait que la prolongation du sillon en Y coupait la téte fémorale en 
deux parties égales. Dans la plupart des cas, le noyau de la téte se trouve 
en majeure partie au-dessous de cette ligne. 


ERKLARUNG DER ABBILDUNGEN 

Tab. XXX. Fig. 1. Repr. Nat. Grisse. Becken eines Neugeborenen. Die 
linksseitige Hiiftpfanne ist mit Bariumvaseline gefiillt. Rechts ist der Femur- 
kopf in die Pfanne gestellt, wie dieser nach gelungener Reposition bei der 
Luxatio coxae congen. fixiert gehalten wird. 

Tab. XXX, Fig. 2. Repr. 1:2. Becken eines zweijiihrigen Kindes. Die 
Schatten der Metalldrahte befinden sich an der Stelle der Spina iliaca superior 
und inferior. 

Tab. XXX, Fig. 3. Repr. 1:2. Beé¢ken eines vierjihrigen Kindes, bei 20 
Drehung nach vorne. 

Tab. XXX, Fig. 4. Repr. 1:2. Becken desselben Kindes, bei 20° Drehung 
nach hinten. 

Tab. XXXI, Fig. 5. Repr. 1:2. Becken eines vierjahrigen Kindes. Links 
normale Stellung des Femurkopfes in die Pfanne. 

Tab. XXXI, Fig. 6. Repr. 1:2. Becken eines achtjihrigen Kindes. 

Tab. XXXI, Fig. 7. Repr. Nat. Grésse. Becken eines siebenmonatigen 
Fétus mit angeborener Hiiftverrenkung (R.). 

Tab. XXXI, Fig. 8. Repr. 1:2. Becken eines + dreizehnjahrigen Kindes 
mit doppelseitiger angeborener Hiiftverrenkung. 

Fig. 9. Repr. 1:2. Abbildung der Réntgenphoto’s von sieben Fallen 
angeborener Hiiftverrenkung, vor, wihrend und nach der Behandlung. 


, 


la 


TORSION 


von 


Dr. Emil Meisels 


Assistent an der medizinischen Universitiits-Klinik in Zwow, Lemberg 


Lageveriinderungen des Magens durch Achsendrehung sowohl um 
die horizontale wie auch um die longitudinale Achse gehéren zu 
grossen Seltenheiten. In der chirurgischen Literatur sind bis nun 
nur einige Fille (etwa ein Dutzend) beschrieben worden, die unter 
stiirmischen Erscheinungen eines oberen Ileus verliefen. Von rént- 
genologischer Seite ist bis jetzt nur ein Fall mitgeteilt worden (von 
K. Werss in den Fortschritten auf dem Gebiete der Réntgenstrahlen 
1923), der im Gegensatze zu den von Chirurgen beobachteten mit 
Ausnahme zeitweise auftretender Magenkriimpfe, und allgemeiner 
Magenbeschwerden niemals stiirmische Symptome aufwies. Auch in 
meinem Falle, den ich dureh lingere Zeit verfolgen konnte, waren 
ausser leichten Magenbeschwerden keine gefahrdrohenden Symptome 
zu verzeichnen. 


Ein 26jaihriger Mann leidet seit einigen Jahren an periodisch auftreten- 
den Magenbeschwerden. Dieselben bestehen in saurem Aufstossen, Blihungen, 
leichten Krimpfen in der Magengegend und Hungerschmerzen, treten ge- 
woéhnlich wihrend der kalten Jahreszeit auf, seltener im Sommer, dauern 
1—2 Monate. um dann einem lingeren, fast beschwerdefreien Intervall zu 
weichen. Erbrechen trat nie auf. Leichte Obstipation. Appetit stets vor- 
handen. 

Die physikalische Untersuchung ergibt einen etwas blassen, iibermittel- 
grossen, grazil gebauten Mann. Lunge und Herz o. B. Abdomen normal 
konfiguriert. Das linke Epigastrium nicht vorgewélbt und nicht druckemp- 
findlich. Die Bauchmuskeln normal gespannt, irgend eine pathologische 
Resistenz niergends nachweisbar. Die Untersuchung des Magensaftes ergibt 
etwas erhéhte Siurewerte. Die Einfiihrung der Magensonde gelingt leicht, 
ohne jedes Hindernis. Okkultes Blut im Stuhle nicht nachweisbar. 


Die Réntgenuntersuchung zeigte ein sehr ungewéhnliches Bild. 
Die Baryumfliissigkeit durchfliesst rasch den normal breiten und 
normal gelegenen QOesophagus und gelangt ohne Hindernis in die 
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Fig. 1. 


Pars eardiaca, die sich normal entfaltet und deren beide*Kurvaturen 
normalen Richtungsverlauf aufweisen. Am Anfangsteil der Pars 
media staut sich die eingefiihrte Kontrastfliissigkeit fiir einige Se- 
kunden und gelangt dann rasch in die Pars media und pylorica, 
die eine ganz abnorme Lage aufweisen. Statt nach rechts ist der 
Pylorus nach links gerichtet, so dass er unterhalb des unteren Milz- 
poles zu liegen kommt. (Fig. 1 und 2.) Die Pars pylorica ver- 
liuft somit statt wie normal von links unten nach rechts oben, von 
rechts unten nach links oben. Die Form des Magens ist hakenfor- 
mig, von gutem Tonus. Der tiefste Punkt der grossen Kurvatur 
liegt in Nabelhéhe. Die Konturen beider Kurvaturen sind glatt und 
regelmiissig, nur an der Grenze zwischen .der Pars cardiaca und 
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media besteht eine leichte EKinziehung, die bei peristaltischen Bewe- 
gungen sich vertieft. Die tief einschneidende, segmentierende Pe- 
ristaltik beginnt hoch oben schon an der Pars cardiaca und ist 
pyloruswirts gerichtet. Antiperistaltik konnte ich nie beobachten. 
Die Entleerungszeit sowohl bei Baryumfliissigkeit wie bei Baryum- 
brei normal. 

Der Bulbus duodeni lasst sich nicht deutlich darstellen und zeigt 
nur eine fliichtige Fiillung. Sein Lumen ist stark verengt, die Kon- 
turen unscharf. Beim Druck unempfindlich. Die Pars descendens 
duodeni leicht iiberfiillt. Restlicher Diinn- und Dickdarm morpho- 
logisch und motorisch normal. 

Dieses Bild bestand unveriindert |. unterer Herzbogen 
wiihrend der ganzen Beobachtungszeit 
und konnte ich bei wiederholten Unter- 
suchungen innerhalb eines Monates 
keine Veriainderungen nachweisen. 

Es handelt sich also im vorlie- 
genden Falle um eine Drehung 
des Magens um die Liangsachse 
(Torsio ventriculi). Die Entstehungs- 
ursache dieser Drehung des Magens 
lisst sich nicht ohneweiters mit Be- 
stimmtheit angeben. Vielleicht kommt 
hier eine kongenitale Missbildung in 
Betracht, in dem Sinne, dass der 
Magen statt der normalen Drehung 
im Laufe seiner Entwicklung nach 
links vorne eine Drehung nach rechts 
vorne vollfiihrte; auf diese Weise liegt die hintere Magenwand der 
Bauchwand an. In Erwiigung zu ziehen, wiren noch abnorme Ad- 
hisionen, z. B. zwischen Pylorus und Milz, die vielleicht ebenfalls 
zu iihnlichen Drehungen Anlass geben kénnen. 

Gegeniiber dem Falle von Weiss zeigte der Magen meines Patien- 
ten einige Abweichungen. Ich fand einen hakenférmigen, gut to- 
nischen, nicht ptotischen Magen, der wihrend der ganzen Beobacht- 
ungszeit in dieser abnormen Lage verblieb, Weiss hingegen sah einen 
ptotisch-atonischen Magen, der schon bei der zweiten Untersuchung 
nach sechs Stunden eine spontane Riickbildung in normale Lage 
aufwies. 

Die von Weiss fiir seinen Fall gewihlte Bezeichnung Volvulus 
ventriculi halte ich fiir nicht zutreffend. Die in der chirurgischen 
Literatur erwihnten Fille von Volvulus ventriculi weichen sowohl 
morphologisch wie auch symptomatologisch von den von Weiss und 
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366 EMIL MEISELS 


mir beschriebenen Fiallen wesentlich ab. Die Autopsie der chirur- 
gischen Fille ergab vor allem eine starke Ueberdehnung und Bla- 
hung der Pars ecardiaca und media infolge einer Drehung dieser 
Teile sowohl um die Liangs- als auch um die horizontale Achse. 
Diese Lageveriinderungen der Pars cardiaca und media fiihrten einer- 
seits zu einer Abschniirung der Oesophagusmiindung, andererseits 
zum vollkommenen Verschluss des unteren Endes der Pars media. 
Die Pars pylorica ist bei diesen Fallen gewoéhnlich réhrenférmig 
verengt und nach links gerichtet. Dieser Befund erklirt die kardi- 
nalen Symptome des Magenvolvulus, wie ergebnislose Brechbeweg- 
ungen und die Unmédglichkeit, in den stark iiberdehnten Magen die 
Sonde einzufiihren. 

An Leichenversuchen, die ich dank dem freundlichen Entgegen- 
kommen des Herrn Dr Professor Nowicki im anatomisch-pathologischen 
Institut der Universitat in Lemberg durchfiihren konnte, liess sich 
nachweisen, dass schon ein leichter Zug am Pylorus bei leicht ge- 
fiilltem Magen geniigt, um eine Drehung der Pars pylorica und 
media um die Lingsachse zu bewerkstelligen. Die Pars cardiaca 
hingegen verbleibt bei dieser Drehung der unteren Magenhilfte in 
unverinderter Lage. Das so erzeugte Bild entspricht den réntgen- 
ologisch beobachteten Fallen von Torsion des Magens. Um an der 
Leiche einen Zustand zu erhalten, der dem von meisten Chirurgen 
beschriebenen Volvulusmagen entspricht, musste ich zuerst den Py- 
lorus nach links drehen und fixieren, den mittleren Magenteil stark 
komprimieren und die Pars cardiaca iiberdehnen. Nur durch diesen 
Mechanismus gelang es mir, eine Drehung der Pars cardiaca zu er- 
reichen. Die Drehung vollzog sich in der Weise, dass die grosse 
Kurvatur sich zuerst nach vorne bewegte, dann nach rechts und bei 
sehr starker Ueberdehnung sich um die horizontale Achse legte, so 
dass sie nach oben zu liegen kam und der Fundus an der Riick- 
wand des Abdomens nach abwiirts stieg. 

Es ist somit zu unterscheiden zwischen einer Torsion des Magens 
und Volvulus des Magens; bei ersterem handelt es sich um eine 
Drehung um die Liingsachse des unteren Magenteiles, die zu keinen 
stiirmischen Svmptomen fiihrt, bei Volvulus hingegen erfolgt ausser 
der Lingsdrehung auch eine Drehung um die horizontale Achse des 
oberen Magenteils, die dann die ileusartigen Erscheinungen hervor- 
ruft. Es ist jedoch méglich, dass Torsionsmigen zu Volvulus pri- 
disponieren, denn eine Verstirkung der bestehenden Einziehung an 
der Grenze zwischen der Pars ecardiaca und media kann zum vdl- 
ligen Abschluss des oberen Magenteiles fiihren und somit zu einer 
Ueberdehnung mit nachfolgender Umdrehung dieses Magenteiles Ver- 
anlassung geben. 


TORSION DES MAGENS 


ZUSAMMENFASSUNG 


Beschreibung eines Falles von Magentorsion, bei welchem die Pars pylorica 
infolge einer Drehung um die Liangsachse um 180°, unterhalb des unteren 
Milzpoles liegt. 

Es wird hervorgehoben, dass der Mangel an acuten Symptomen dem 
Krankheitsbilde einer Magentorsion eigen ist. 


SUMMARY 


Description of a case of torsio ventriculi, in which the pars pylorica lies 
under the lower spleenpole, because of a turning of the stomach round the 
lengthaxis 180°. 

Notice should be taken of the fact that acute symptoms are lacking in 
cases of torsio ventriculi. 


RESUME 


Description d’un cas de la torsion d’estomac, dans lequel la part pylorique 
a tournée de 180° autour de son axe perpendiculaireet se trouve sous le pole 
inférieur de la rate. 

[1 faut remarquer que les symptomes aigues manquent dans les cas de 
la torsion d’estomac. 
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MEASUREMENTS OF THE INTENSITY OF X-RAYS 
by 
Dr. A. Bouwers 


1) Purpose of the Research 

The object of this investigation was to find out-in how far the 
photographic method can be used for the correct measurement of 
the intensity of X-Rays. For this purpose it is first of all necessary 
to know what relation exists between the density of the photographic 
plate caused by X-Rays and the time of the exposure, intensity and 
wavelength of the rays. — 

An investigation as to these relations has already been made 
before and examples have been given.’ This summary will therefore 
be limited to the description of the method followed for measurements 
in the continuous X-Ray spectrum. For non-spectral measurements 
we cannot but refer to the publications mentioned. 

2) Taking the Spectra 

The research work was carried out with SEEMANN’s spectrograph. 
It is known that the blackening or density of the photographic plate 
(fig. 3) does not yield a direct image of the spectral distribution of 
energy in the spectrograph. 

Thus, for instance, owing to the selective absorption of the silver 
in the photographie plate, a discontinuity always appears on the 
spot corresponding to the K-absorption limit of silver. 

Besides, the absorption in the film is different for the various 
wavelengths and will, in general, increase in accordance with the 
wavelength. Owing to this, the density of the plate is too much 
for the greater wavelengths. It has, however, been found possible 
to eliminate in a simple manner the errors due to these effects. 
For this purpose a pile of films, one covering the other, is placed 
in the camera, said films being consequently blackened to a decreasing 
extent. 


1 Diss. Utrecht 1924 — See also Physica 3—113. 1923. Zs, f. Phys. 14. 374. 1923. 
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At the same time an intensity-density scale is photographed on 
a separate film’. 

As an example we give (fig. 1) the following photometric results 
of a measured spectrum with the aid of a microphotometer of Mo’, 
and also the density scale. (The abscissae indicate the relative 
intensities.) 
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Fig. 1. 


Referring to fig. 1, I shows the density of the first film, V that 
of the 5th film. 

Fig. 2 shows the intensities which by means of the density scale 
are derived from the densities found (curves I and \V). 

From the distributions of energy thus found, the relative absorp- 
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For further information see Physica 3—113. 1923 or Zs. f. Phys. 1. e. 
* Kon. A. v. Wetensch., Amsterdam, 28—566. 1919. 


26—250230. Acta Radiologica. Vol. IV. 1925. 
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eaused by one film: 
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tion per film can be deduced for any wavelength. 
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for those rays for which the wavelength was 0.5 A. 
this way the relative absorption per film is fixed for a number of 
wavelengths. With the aid of this value the distribution of energy 
as shown in curve I (fig. 2) could be corrected for various absorp- 


the wavelength 0.5 A. Apparently the first four films have diminished 
the intensity to such an extent that the intensity reaching the 5th 
film was no more than 0.76 of the intensity falling on the first film. 
If we take the 4th root of this value. we find for the decrease 


Therefore it follows that the relative absorption in the first film 
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tions of the rays of different wavelengths in the film. — Thus, for 
example, curve R_ has been found as follows: If the absorption in 
the first film would have been 10% for all wavelengths we would 
have found e. g. the intensity of the wavelength 0.5 A to be greater, 


viz. increased in the proportion of 6.5: 10. — For the wavelength 
0.45 A, however, the intensity would have been found to be a little 
smaller, viz. decreased in the proportion 10.5: 10. — In this way 


the intensity which would correspond to an absorption of 10% has 
been found for each wavelength. (See curve R). 

The systematic errors of the photographic plate due to the great 
difference in absorption of the various wavelengths are now corrected. 

For the example of fig. 2 we have taken a spectrum of a tungsten 
anticathode and a tension which precisely was not high enough to 
generate the K-rays of tungsten, so that only the continuous spectre 
and no lines are produced. — (At the utmost a few lines of the 
L-series are visible in the spectrograph). 

Furthermore the example holds good for rays which have not 
passed through the glass wall of an X-Ray tube, but only through 
an aluminium window of about 0.05 mm. 

In these cireumstances, the curve R of fig. 2 represents much 
better the relative intensities in the spectrum than the curves I and 
V of fig. 1. — In this way e. g. relative alterations in the distribution 
of energy in the spectrum, caused by the supply of a different 

voltage, could be readily 
measured. 


Pt We even may go a 
little further. Apart from 


slightly less correct mea- 

surements, the forthcoming 
b. Wo result may be considered 

to be equivalent to the 

results obtained by the 
c. Sb ionisation method. — With 
this latter method the 
question also remains in 
how far the energy absorbed 
is measured by the ionisa- 
tion current. This of course 
applies to a greater extent 
e. Mo to these measurements ef- 
fected by the ionisation 
method, for which no cor- 
rection was made for in- 


[ 

Fig. 3. 
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complete absorption in the ionisation chamber. For we found 
it possible to correct this incomplete absorption by means of the 
pile of films as shown. 

The similarity existing between the curves found by the ionisa- 
tion method and ours is striking however. — The results are not 
further discussed in this paragraph as one important correction 
amounting to the checking of the spectrograph is still to be dealt 
with in the following paragraph. 


3) The Absorption in the Film for Rays of Different Wavelengths 

In order to ascertain to what extent the values found for the 
absorption in the film, are in agreement with the values published, 
we have chemically analysed some films and especially fixed the 
quantity of silver per em® of film. From this the absorption of the 
film, so far as this is due to the silver, may be determined. For 
the calculation of the absorption of the various ingredients of the 
film, we have -employed the Grocker formula’ and found a very 
close agreement with the experiments as shown in the table: 


Absorption in the Film Expressed in % 


Wawelength in A .. 0.2 0.3 0.4 0.45 0.5 0.6 0.7 0.8 0.9 
Caleulated . ... 1.6 3.8 128 10.0 5.6 9.0 13.7 19.1 26.5 
Measured .... 1.8 4.0 71.7 10.0 .6 8.8 13.0 18.6 25.5 


4) Standardizing of the Spectrograph with the Aid of the Bolometer 


The curve R found in fig. 2 does not show the correct distribu- 
tion of energy of the X-Rays as they are, falling upon the spectrograph. 
Thus, for example, the intensity of reflexion of the crystal, the 
absorption in the various intermedia and the »photographic effects 
of the X-Rays are functions of the wavelength. Also superposition 
of the spectra of the second and third order takes place on the 
spectrum of the first order. Instead of applying a correction for 
each of these errors, we have standardized the spectrograph with 
the use of a vacuum bolometer. 

The vacuum bolometer has advantages over a nonvacuum bolo- 
meter, the most important of which is the fact that no harmful 
influences can occur by means of air currents’. 

3y means of 5 anticathodes of Pt, Wo, Sb, Ag. and Mo. filtered 
resp. with Wo, Ha, Cd, Pd; and Zr., we obtaine 5 monochromatic 


1 Phys. Zs. 19. 66. 1918. 
2 For the bolometer and the measuring methods‘see e. g. Physica l. c. 
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rays with sufficient intensity to be directly measured with the 
bolometer. 

After determining the intensity of one of the wavelengths with 
the aid of the bolometer, the spectrograph, which was continuously 
adjusted in exactly the same way as for photographing complete 
spectra, was exposed. Two or three consecutive wavelengths were 
taken on the same film or on two films cut out of the same piece 
of film and then developed together. — Fig. 4 gives 3 examples of 
spectra thus photographed. 


a. Sb 
b. Mb 


Fig. 4. 


Immediately after the exposure with the spectrograph a number 
of exposures with the same rays were taken on a separate film, 
used as the density scale. 

First of all we can now make out the correction for the super- 
position of the 2nd and 3rd order. With the aid of the density 
scales, the ratio’s of intensities can directly be inferred from the 
density caused, by the Ist and 2nd order of the platinum K-line. 
The intensities of the 2nd and 3rd order were respectively 15 ~ and 
6 % of those of the Ist order. 

It was however at the same time possible to derive from the 
density found the coefficients s, indicating the relation between the 
intensity found in the spectrograph and the real intensity (measured 
with the bolometer). 

From seven series of observations the following mean values for 
s were found for these wavelengths: 1.o; 1l.o; 1.4; 1.95; 2.6. 

The values of the coefficients s, representing the result of the 
standardizing of the spectrograph, are plotted graphically in order 
to permit the interpolation by means of a curve likewise for other 
wavelengths than those studied. Lastly, referring to fig. 5 the two 
corrections are applied to the curve R of fig. 2. 
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Referring to the figure, A represents the distribution of energy 
as found in fig. 2. Curve B shows the result of the correction for 
the superposition of the 2nd and 3rd order. Lastly curve C shows 
the distribution of energy as most accurately approached by our 
measurements. 
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Fig. 5. 


The curve © has been derived from curve B by dividing the 
ordinates of each of the wavelengths by the coefficient s, the value 
of which can be read in curve 8S. In considering curve C, we must 
take into consideration that no correction was made for the absorp- 
tion in 0.05 mm. aluminium and for the absorption in the anticathode. 
The intensity of the greater wavelengths is therefore somewhat 
higher than that of eurve C. — 

Although it is our intention to ascertain by a special research 
the influence of the various shapes of tension on the distribution of 
energy, we will quote hereafter some conclusions. 

Firstly it is found that the product of the minimum wavelength 
and of the maximum tension, according to. the theory of quanta, is 
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always invariable, independently of the angle made by the X-Rays 
with the direction of the cathode-rays. 


he 
According to the relation eV= hV, = 
VA, = 12.335, 


when V represents the tension in kilovolts and 4, the minimum 


wavelength in A. — The mean value found by us was 12.5. 
Further the relation between the wavelength, for which the 
energy has a maximum value and the minimum wavelength, is 
always about 1.75. The high tension apparatus applied by us do 
not exert any remarkable influence on this relation. Though there 
appears to be some slight decrease of this relation when the tension 
is lower, it is at a maximum tension of 40 kV still over L.s. 
The following rule may be given: If the tension on the X-Ray tube 


max. in A, the formula 
20. 


V is measured in kilovolts and 


may be applied approximately. 


A 
A 


max. 


5) Density and Absolute Energy 


In the foregoing the question to what extent certain quantities 
of X-Ray energy of different wavelengths absorbed by the plate 
cause the same density is not yet answered. For visible light, for 
which the exponent p in ScuwarzsiLp’s law 


Z = f(It’) 
differs considerably from unity, a similar question is of no value. 
Besides, for visible light the selective sensitiveness to different colours 
is very great, where as other colours have hardly any influence 
on the photographic plate. As early as 1913 the above question 
war posed and answered in a somewhat different manner by BAarkLa 
and Martin’. 

As can be inferred from the measurements of BarKLA and MarTUN, 
the photographic effect of rays of wavelengths of 0.25, 0.47, 0.56, 0.70 
of Angstr. is 5, 5, 8, 9 respectively. Of course the absolute value 
of these figures is chosen arbitrary. 

From the density caused on our films which served as density-scales, 
from the energies measured by means of the bolometer, the exposures 
for each of the various wavelengths and the absorption in the film 
for each of the wavelengths, it was possible to calculate the photo- 
graphic effect. 


1 Phil. Mag. 25. 296. 1913. 
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The results of this series of measurements are the following: 


Wawelength (A) .... . 0.19 0.22 0.47 0.56 0.71 
Photographie effect . .. . 1 1.1 1. 1.3 1.7 


Although the densities were made on films having the same 
emulsion number the correctness is but about 10 «, since the films 
were developed separately though under conditions as far as pos- 
sible equal. 

From these measurements may also be concluded that the quantity 
of energy to be absorbed for producing a well perceptible blackening, 
must be of the order of 1 erg. per em*. 


SUMMARY 


A photographic method of measurement of X-Ray intensities has been 
developed. Especially the method has been applied to measurements in the 
continuous X-Ray spectram. (In a former research! the blackening laws of 
the photographic plate for X-Rays have been studied.) 

In the SreMann-spectrograph a pile of X-Rays-films is used instead of 
one single plate. Thus it is possible to eliminate the effect of variations of 
absorption with the wavelength. ‘To eliminate other errors of the spectrograph 
and plate, the instrument has been checked by means of a number of 
monochromatic rays of known intensities (K-Rays of Pt, W, Sb, Ag, Mo). 
The intensities of these rays are measured with a bolometer. 

The curve showing the distribution of energy in the continuous X-Ray 
spectrum is given. The photographic effect of X-Rays as a function of the 
wavelength is investigated. 


ZUSAMMENFASSUNG 


Verf. hat eine photograpbische Methode fiir die Messung der Intensitit 
von Réntgenstrahlen ausgearbeitet und sie besonders zu Messungen im 
kontinuierlichen Réntgenstrahlenspektrum verwendet. (In einer friiheren 
Untersuchung! waren die Gesetze fiir die Schwirzung der photographischen 
Platte durch X-Strahlen studiert worden.) 

Im SremMann-Spektrograph beniitzt Verf. eine Lage von Réntgenfilms an 
Stelle einer einzigen Platte. So ist es méglich die Wirkung von Variationen 
der Absorption mit der Wellenlinge zu eliminieren. Um andere Fehlerquellen 
des Spektrographs und der Platten zu beseitigen, wurde das Instrument 
mittels einer Anzahl von monochromatischen Strahlen bekannter Intensitit 
kontrolliert (K-Strahlen von Pt, W, Sb, Ag, Mo). Die Intensititen dieser 
Strahlen werden mit einem Bolometer gemessen. 

Verf. bringt ferner eine Kurve, welche die Energieverteilung im kon- 
tinuierlichen Rintgenstrahlenspektrum zeigt und berichtet tiber Untersuchun- 
gen des photographischen Effektes der Réntgenstrahlen als einer Funktion 
der Wellenliange. 


1 Zs. f. Phys. 14. 374, 1923; 


Physica 3—113. 1924. 
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RESUME 


L’auteur a élaboré une méthode photographique permettant de mesurer 
l'intensité des rayons X et l’a notamment appliquée aux mesures effectuées 
dans le spectre continu des rayons X. Au cours de recherches antérieures,' 
lauteur avait étudié les lois de noircissement des plaques photographiques 
sous l’influence des rayons X). 

Dans le spectrographe de SrEemany, l’auteur remplace la plaque unique 
par une pile de films radiographiques. I] arrive ainsi & éliminer l’effet di 
aux variations d’absorption suivant Ja longueur d’onde. Dans le but d’éli- 
miner les autres sources d’erreur provenant soit du spectrographe soit des 
plaques, l’auteur procéda & un contréle préalable de l'appareil, au_moyen 
d’un certain nombre de rayons monochromatiques d’intensité connue (Rayons 
K de Bt, W, Sb, Ag, Mo). 

L’auteur donne une courbe représentant la distribution de |’énergie dans 
le spectre continu des rayons X, et étudie l’effet photographique de ces ray- 
ons en fonction de la longueur d’onde. 


1 Is f. Phys. 14. 374, 1923; Physica 3. 113, 1924. 
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AUS DEM RADIUMHEMMET IN STOCKHOLM 
VORSTAND: PROF. G. FORSSELL 


UBER EINE GRAPHISCHE ANORDNUNG ZUR BESTIM- 
MUNG DER TIEFENDOSIS 


(zuniichst fiir die Vorrz’schen Dosierungstafeln) 
von 
Arvid Lundqvist 


Bei Anwendung von Tiefentherapie ist es in den allermeisten 
Fallen von grossem Interesse zu wissen, wie gross die Dosis ist, 
die bis an das bestrahlte Organ herangelangt, und deshalb sind im 
Laufe der Jahre eine grosse Anzahl von Messungen ausgefiihrt, und 
zahlreiche Kurven iiber Resultate von Messungen publiziert worden. 
Alle derartigen an Phantomen ausgefiihrten Messungen leiden jedoch 
an dem Fehler, dass sie bloss unter gewissen Versuchsbedingungen 
gelten, weshalb sie untereinander gréssere oder geringere Ab- 
weichungen zeigen. Ohne behaupten zu wollen, dass die von Vo.LtTz 
herausgegebenen — fiir die Filtrierung 0,5 mm Zn aufgestellten — 
»Dosierungstafeln fiir die Réntgentherapie> (1921) die richtigsten 
sind, diirfte man sie jedenfalls als die ausfiihrlichsten und gleich- 
zeitig am systematischsten aufgestellten Messungsresultate bezeich- 
nen kénnen. In der Genauigkeit seiner Tabellen diirfte Votrz jedoch 
iiber das praktische Erfordernis hinausgegangen sein, da die Dosis 
durehgehends auf die 2. Dezimale angegeben ist, eine Genauigkeit, 
die hier wohl weit iiber das Ziel hinausschiesst, da die am Phantom 
gewonnenen Werte sich einerseits nicht so exakt auf die Verhalt- 
nisse am menschlichen Ké6rper iibertragen lassen, in dessen ver- 
schiedenen Geweben noch unergriindete Absorptionsverhiiltnisse ins 
Spiel kommen, wiihrend anderseits Versuchsfehler und Fehler bei 
den Einstellungen soviel ausmachen, dass sie schon die 1. Dezi- 
male mehr als unsicher machen. Ferner ist die Anwendung dieser 
Dosierungstafeln» trotz der systematischen Aufstellung mit einer 
einigermassen umstiindlichen und zeitraubenden Arbeit verbunden, 
indem man in einer Anzahl von Tabellen hin und her nachschlagen 
muss, bevor man die gesuchte Ziffer findet. Ich will deshalb im 
folgenden eine graphische Darstellung des Inhaltes dieser Vovrz’schen 
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Dosierungstafeln und eine Vereinigung dieser graphischen Darstel- 
lungen mit zweckentsprechender Beweglichkeit derselben gegeneinan- 
der zu einem kleinen Apparat vorschlagen, um eine leichtere Ver- 
wendbarkeit der Vorrz’schen Daten fiir den praktischen Gebrauch 
zu erzielen. Die Genauigkeit wird gleichzeitig bis zur Ablesung 
ganzer Prozentzahlen vermindert. 

Vortz hat seine Tabellen mit Hilfe der fiir jeden Apparat und 
fiir jede Réntgenréhre messbaren Grésse der »prozentuellen Tiefen- 
dosis» (P. D.) aufgestellt, und er rechnet diese Grisse in die je nach 
der Feldgrésse variierende »effek- 
tive Dosis») (E.D.) um. Es ist 
also fiir jeden Fokus-Hautabstand 
(F.H.) zwischen 23 und 100 em 
eine Tabelle (Dosentafel) mit In- 
tervallen von 5 em aufgestellt, 
wobei die betreffenden Tiefendosen 
fiir jeden em der Tiefe zwischen 
1 und 20 em und fiir jede Ande- 
rung von einem Procent der E. D. 
zwischen 15 und 28 % angegeben 
sind. Jede solehe Tabelle kann 
nun in Form einer Kurve darge- 
stellt werden. Wiirde man dabei 
siimtliche Werte fiir die Verin- 
derungen der E. D. bei verschie- 
dener Tiefe auf dasselbe Blatt 
einzeichnen, so entstiinde ein aus- 


serordentlich unklares Bild, sofern | 
nicht ein sehr grosser Massstab 
zur Anwendung kiime. Um dies Fig. 2. Fig. 3. 


zu vermeiden, habe ich nur die 

héchste und niedrigste E.D.-Kurve (15 resp. 28 eingezeichnet 
und das Gebiet zwischen diesen beiden auf dem Papier geschwiirzt. 
Zu merken ist, dass die iibrigen dazwischenliegenden Kurven im 
grossen ganzen ungefihr in gleichem Abstand voneinander verlaufen, 
weshalb man, ohne einen grésseren Fehler zu begehen, interpolieren 
kann, um die Lage simtlicher Werte zu erhalten. Die geschwiirzte 
Figur zwischen der Kurve fiir E.D. 15 * und E.D. 28 % hat an- 
nihernd Keilform (vgl. Fig. 1), mit der Spitze in ihrer Anfangs- 
partie entsprechend dem Wert fiir die oberflichlichen Gewebe- 
schichten — und einem breiteren Ausmass — entsprechend den tie- 
feren. Zum Zwecke der graphischen Interpolierung wird nun eine 
rechtwinklig dreieckige Scheibe (Fig. 4) angewendet, auf die 12 
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gegen die eine Spitze konvergierende Linien eingezeichnet sind, 
deren gegenseitiger Abstand empirisch so bestimmt ist, dass er dem 
Mittel fiir die Abstiinde der verschiedenen Kurven voneinander gleich- 
kommt. Die Interpolierung geschieht derart, dass man das Dreieck 
so einstellt, dass seine Schenkel an einer beliebigen Stelle der ge- 
schwiirzten Figur deren Konturen schneiden. Verbindet man diese 
Schnittpunkte durch eine Gerade, so schneidet diese jede von den 
konvergierenden Linien des Dreiecks in einem gewissen Punkt, wel- 
cher die Lage je einer der dazwischenliegen- 
den Kurven repriisentiert. Um diese graphi- 
schen Kurven bequemer verwendbar zu ma- 
chen, werden sie auf Grund der logarithmischen 
Werte der betreffenden Dosen und unter Ver- 
wendung radiirer Ordinaten aufgezeichnet, 
wobei jede Ordinate einer Zunahme der Tie- 
fendistanz von je 1 em unter die Oberfliiche 
entspricht (vgl. Fig. 1). Die Ablesung ge- 
schieht direkt an einer Skala, die nach den 
entsprechenden Zahlen der Logarithmen auf- 
gestellt ist (Fig. 2). Bei dieser Interpolierung 
mit Mittelzahlen entsteht eine Genauigkeits- 
verminderung, die aber nicht so gross ist, dass 
die Ablesung nicht auf annihernd ein Prozent 
genau bliebe. Kleinere Abweichungen in der 
Kinstellung, der Beschaffenheit des Gewebes, 
der exakten Grésse des Feldes ete. diirften 
_einen mindestens ebenso grossen Einfluss 
haben. 
Um bei der Ablesung zu wissen, mit wel- 
cher E. D. man im Einzelfall zu rechnen hat, 
Fig. 5. muss man das Verhiltnis zwischen P. D. und 
EK. D. auf Grund der Einwirkung der Feld- 
grésse eruieren. P.D. ist der Ausdruck fiir die »prozentuelle Tie- 
fendosis» in 10 em Tiefe, gemessen bei einem Fokalabstand von 23 
em und einer Feldgrésse von 50 em*. Zur Bestimmung der Ein- 
wirkung der Feldgrésse hat Votrz in seiner Tabellensammlung die 
Tafeln XII—XIII fiir die Feldgrisse 0—150 gegeben. Fiir 
gréssere Felder gilt ein anderes Verhalten. Die Tafeln XII—XIII 
sind gleichfalls in Kurvenform iibertragbar (Fig. 5). Auf dieser 
Fig. diente die E. D. als Grundlage fiir die Zeichnung der Kurven; 
die vertikalen Linien entsprechen also den E.D. 15—28 ~. Die 
horizontalen Linien geben die Felder 25—150 em* an. Die ein- 
gezeichneten Kurven zeigen, wie die »prozentuelle Tiefendosis» 


GRAPHISCHE ANORDNUNG ZUR BESTIMMUNG DER TIEFENDOSIS 381 


zwischen 15 und 22 * sich bei verschiedener Feldgrésse veriindert. 
Um beispielsweise die E. D. fiir 100 em* und P.D. 17 « zu finden, 
folgt man der Linie fiir 100 em* bis sie die Kurve fiir 17 % schneidet 
und findet dabei fiir die E. D. den Wert 21 %. Bei der weiteren Be- 
stimmung der Tiefendosis ist aber der exakte Wert fiir die EK. D. 
nicht erforderlich, ‘und man kann deshalb folgende Vereinfachung 
vornehmen. Da man die E.D. nur kennen miisste, um die ent- 
sprechende Linie auf dem Interpolierungsdreieck ablesen zu kénnen, 
fiirbt man die Zwischenriiume zwischen den vertikalen Linien auf 


Hoo 


23 


= 


Fig. 6. 


der eben erwiihnten Figur 5 und zwischen den konvergierenden 
Linien auf dem Dreieck in gleicher Weise abwechselnd mit 3 Farben 
(schwarz, weiss und rot), und braucht dann nur nachzusehen, welche 
Farbe die Kreuzungsstelle zwischen der P. D.-Kurve und der Linie 
fiir das Feld hat — resp. der wievielte von den Streifen dieser Farbe 
es ist — und dann denselben Streifen auf dem Dreieck aufzusuchen, 
um den Wert auf der Skala abzulesen (vgl. Fig. 4 und Fig. 5). 
Fiir griéssere Felder als 150 em?® ist, wie gesagt, ein anderes Ver- 
fahren angegeben (Taf. XLVI). Dabei hat man die Tiefendosis fiir 
das Feld 150 em? aufzusuchen und diesen Wert mit einem zusammen- 
gesetzten Faktor zu multiplizieren, der teils von der Grosse des 
Feldes, teils von der Tiefe unter der Oberfliiche abhingt. Auch 
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dieser Faktor ist indes von VorLtTz unnétig genau angegeben. Der 
Unterschied in der Absorption infolge von verschiedener Tiefenlage 


unter der Oberfliiche ist — wenn man die Tiefe von 0 bis 1 em 
ausnimmt — so unbedeutend, dass man sich, ohne einen grésseren 


Fehler zu begehen, auch hier anstandslos einer Mittelzahl bedienen 
kann. Fiir 160 em* z. B. betriigt der zusammengesetzte Faktor bei 
2—3 em Tiefe 1,02, bei 16—20 em Tiefe 1,03; fiir Felder von 400 
em”? bei 2—3 em Tiefe 1,19, bei 16—20 em Tiefe 1,20. Bei der er- 
wihnten Multiplikation des Wertes der Tiefendosis fiir 150 em* mit 
diesen Faktoren diirfte man also nur eine Einwirkung auf die 1. 
Dezimale der Prozentsiffer bekommen, wenn man auf verschiedene 
Absorptionsverhiltnisse bei verschiedener Tiefe Riicksicht nimmt; 
eine Beniitzung der Mittelwerte diirfte deshalb als véllig hinreichend 
betrachtet werden kénnen. Um die Multiplikation graphisch zu er- 
méglichen, wird sie wie an einem gewdhnlichen Rechenschieber 
ausgefiihrt, indem auf einem Streifchen die logarithmischen Lingen- 
dimensionen der betreffenden Faktoren fiir die Felder 200, 250, 300, 
350 und 400 em* angezeichnet sind (Fig. 3). Dieses Streifchen wird 
zwecks Ablesung der Dosis fiir das bestimmte Feld am Apparat bis 
zum abgelesenen Wert fiir das Feld 150 em* geschoben, worauf man 
den Wert fiir das angegebene Feld auf der Skala abliest. 

Der Apparat besteht aus folgenden Teilen: 

1) einer drehbaren, kreisrunden Scheibe. Auf der oberen und unteren 
Fliche derselben sind Tiefendosenkurven fiir je 3 verschiedene Fokalab- 
stiinde aufgezeichnet: 23, 30 und 40 em auf der einen Seite, 50, 80 
und 100 em auf der anderen (Fig. 1). 

2) eine dreteckige Scheibe. Auf dieser sind 12 gegen die nach 
oben gerichtete Spitze konvergierende Linien eingezeichnet. Die 
Scheibe ist vom Zentrum gegen die Peripherie und umgekehrt be- 
weglich, derart, dass sie sich bei der Bewegung gegen das Zentrum 
zu etwas hebt, damit die innere Seite des Dreiecks so genau als 
méglich senkrecht auf die Ordinaten von 1) steht. Ausserdem ist 
das Dreieck auch nach oben und unten verschiebbar (Fig. 4). 

3) ein schmales, rechtwinkliges, streifenférmiges Scheibchen, welches 
die logarithmischen Strecken des Reduktionsfaktors fiir Felder von 
150—400 em® enthalt (Fig. 3). Es ist teils zusammen mit der unter 


2) erwihnten dreieckigen Scheibe verschiebbar, teils — parallel mit 
der Basis des Dreiecks — frei beweglich. 


4) eine Kurve fiir das Verhdltnis zwischen P.D. und E. D. bei 
verschiedener Feldgrésse (Fig. 5). 

1), 2) und 3) sind in einer Kassette eingeschlossen, an deren 
Aussenseite 4) befestigt ist. Die Kassette hat ferner ein Fenster, unter 
dessen unterem Rand eine logarithmische Skala sichtbar wird (Fig. 6). 


er 
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Die Verwendung des Apparates erklirt sich am besten aus einem 
Beispiel. 

Gesucht sei z. B. die Tiefendosis von 7 em bei 40 em Fokal- 
abstand, Feldgrésse 75 P. D. ist 18 ~. 

1) Man drehe die kreisférmige Scheibe, auf welcher die Tiefen- 
dosenkurven dargestellt sind, bis die Kurve fiir den Fokalabstand 
von 40 em im Fenster sichtbar wird. Dann wird der Radius 7 em 
am oberen Rand der daselbst befindlichen Skala eingestellt. 

2) Man stelle das Dreieck so ein, dass seine Seitenriinder Aussen- 
und Innenrand der Kurve am oberen Rand der Skala schneiden. 

3) An der mit Farbstreifen versehenen Kurve fiir das Verhiltnis 
P: D.: BE. D., die an der Aussenseite der Kassette befestigt ist, liest 
man dann den Schnittpunkt zwischen der Kurve fiir P. D. 18 » und 
dem Feld ‘75 em* ab. 

4) Schliesslich ist die Lage der Skalaziffer abzulesen, an welcher 
die betr. konvergierende Linie des Dreiecks zu stehen kommt; diese 
Ziffer macht die gesuchte Tiefendosis aus. 

Ist das Feld dagegen iiber 150 em’, z. B. 300 em*, so geschieht 
die Kinstellung auf folgende Weise: 

1) und 2) siehe oben. 

3) Man lese an derselben Kurve, die oben unter 3) erwihnt 
wurde, den Schnittpunkt zwischen P. D. 18% und Feld 150 em?® ab. 

4) Man stelle den Innenrand des verschiebbaren Streifchens, auf 
dem die logarithmischen Dimensionen aufgetragen sind, an dem ent- 
sprechenden Punkt des Dreiecks ein, und damit ist 

5) die Lage der Linie 300 em* an der Skala abzulesen. 

Die hier geschilderten Einstellungen lassen sich nach wenigen 
Ubungen in einigen Augenblicken ausfiihren. Die Genauigkeit ist, 
wie oben hervorgehoben wurde, nicht so gross wie die der Vourz’schen 
Dosierungstafeln, diirfte aber mehr als ausreichend sein, um im 
praktischen Gebrauch einen Begriff von der Grésse der gesuchten 
Dosis zu geben, und die angegebene graphische Anordnung dieser 
Tabellen diirfte deshalb ein verwendbares Hilfsmittel fiir den Prak- 
tiker ergeben. 


ZUSAMMENFASSUNG 


Unter Hinweis darauf, dass die von Voitz herausgegebenen »Dosierungs- 
tafeln fiir die Réntgentherapie> (1921) die ausfiihrlichsten und systema- 
tischsten der aufgestellten Messresultate sind, will Verf., ohne deshalb die 
Biirgschaft fiir ihre Richtigkeit im Detail zu iibernehmen, eine graphische 
Anordnung zur Erleichterung ihrer Beniitzung geben, da die jetzige tabella- 
rische Aufstellung eine zeitraubende Arbeit beim Aufsuchen einer Dosis er- 
fordert. 
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Auf einer kreisrunden Scheibe werden fiir verschiedene Haut-fokus- 
abstiinde Kurven mit radiiiren Ordinaten aufgezeichnet (Fig. 1), wobei jede 
Ordinate 1 em Zunahme der Tiefendistanz unter die Obertliche entspricht. 
Nur der héchste und niedrigste Wert werden aufgezeichnet; die Lage fiir 
die itibrigen Kurven, welche die Veriainderung der Dosis bei verschiedenen 
procentuellen Tiefendosen» und verschiedenen Feldgréssen ausdriicken, erhalt 
man durch graphische Interpolierung mit Hilfe einer dreieckigen Scheibe 
mit gegen die Spitze zu konvergierenden Linien (Fig. 4). Fiir Felder von 
150—400 em® wird die Dosis durch Multiplikation mit gewissen Faktoren 
festgestellt, was graphisch wie an einem gewoéhnlichen Rechenschieber aus- 
gefiihrt wird, indem die Kurven in den Logarithmen der betreffenden Dosen 
aufgezeichnet sind (Fig. 3). Die Ablesung geschieht direkt in Prozenten an 
einer Skala (Fig. 2). 

Die Originaltabellen sind auf die zweite Dezimale genau aufgestellt. 
Fehler bei der Einstellung, variierende Feldgrisse, verschieden homogene 
Gewebe diirften jedoch einen so grossen Einfluss haben, dass die Vermin- 
derung der Genauigkeit bis zu einer Angabe in ganzen Prozentziffern, die 
man durch Beniitzung von Mittelwerten erhilt, zu einer Schitzung der Dosis 
fiir den praktischen Gebrauch véllig ausreichen diirfte. 

Das Prinzip fiir diese graphische Anordnung diirfte auch fiir die Auf- 
stellung neuerer, systematisch ausgefiihrter Messungen verwendbar sein. 


SUMMARY 


In view of the fact that »Dosierungstafeln fiir die Réntgentherapie> (1921) 
published by Votrz, are the fullest and most systematic of the measuring 
results, that have been drawn up, the writer without thereby assuming any 
responsibility for their correctness in detail, endeavours to give a graphic 
device to facilitate their use, as the present tabular arrangement demands 
much time and trouble for the determination of the dose. 

On a circular disc curves with radial ordinates are drawn for different 
skin-focus distances (Fig. 1) in which each ordinate corresponds to an in- 
crease of 1 cm. in the depth-distance under the surface. Only the highest 
and the lowest values are shown: the situation of the other curves, which 
express the alteration in the dose in different “percentages of depth dose” 
and different sizes of field, are obtained by graphic interpolations with the 
help of a triangular plate with lines converging to the angles (Fig. 4). For 
fields of 150—400 cm* the dose is established by means of multiplication by 
certain factors, a thing which is graphically performed as on an ordinary 
counting board, while the curves are shown in the logarithm of the dose 
concerned (Fig. 3). The result is read off direct in percentage on a scale 
(Fig. 2). 

The original tables are made out on the second decimal. Errors in the 


centering of the tube varying size of fields, variations in the homogenity of 


the tissue probably have such a great influence that the whole percentage 
figures which we obtain by the use of the mean values would seem to be 
quite sufficient by estimating the dose for practical use. 

The principle of this graphical device would also seem to be usable for 
the making of newer and systematically executed measurements. 
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RESUME 


En indiquant que les »Dosierungstafeln fiir die Réntgentherapie> publiées 
par Voutz en 1921 donnent les résultats les plus détaillés et les plus systé- 
matiquement établis, l’auteur — sans pour cela se porter garant de leur 
exactitude de détail — communique un dispositif graphique destiné a en 
faciliter l’usage, le dispositif actuel sous forme de tables nécessitant, pour 
la détermination du dosage, un travail long et pénible. 

Pour chaque distance foco-cutanée, on trace sur une plaque circulaire 
des courbes & ordonnées radiaires (fig. 1), chaque ordonnée correspondant a 
1 cm d’augmentation de profondeur, comptée de la surface. On ne trace que 
les deax valeurs extrémes; par une interpolation graphique, effectuée a l'aide 
d’une plaque triangulaire munie de lignes convergeant vers l'un des angles 
(fig. 4), on obtient la position des autres courbes indiquant les variations du 
dosage suivant le »pourcentage de la dose de profondeur> et suivant les diffé- 
rentes étendues de champ. Pour des champs de 150 a 400 cm’, la dose est 
multipliée par des facteurs déterminés, ce qui se fait graphiquement comme 
sur une régle & calculer, les courbes exprimant les logarithmes resp. des 
doses (fig. 3). La lecture se fait directement en pourcentage, sur une échelle 
spéciale (fig. 2). 

Les tables originales sont établies avec une approximation des 2 deci- 
males: les erreurs dues 4 la mise au point, aux variations d’étendue du 
champ, aux différents tissus homogénes, ont toutefois une influence assez 
marquée pour que la diminution de précision dans la détermination du pour- 
centage total, qu’entraine l’'usage des moyennes, soit pleinement suffisant 
dans la pratique pour l’appréciation du dosage. 

Le principe de ce dispositif graphique pourrait étre également appliqué 
i de nouvelles mesures, systématiquement effectuées. 


©) 
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EDITORIAL NOTES 


The First International Congress of Radiology in London, 
June 30th—July 4th 1925 


The first International Congress of Radiology, held at the Central Hall 
in London from June 30th to July 4th, was promoted and organized jointly by 
the Roentgen Society, the Electro-Therapeutic Section of the Royal Society 
of Medicine and the British Institute of Radiology. 

The Congress was attended by nearly five- hundred radiologists of twenty- 
one different nations, and was in every respect an evident success. 

This Congress not only marks an era in the history of Radiology as being 
the first International Congress of Radiology; but it also forms a significant 
token of new collaboration between the nations for the promotion of common 
scientific work. 

The European and American countries were represented through their 
most renowned scientists in the field of Radiology. 

The programme of the Cengress was extensive and of a very high stan- 
dard. One-hundred-and-thirty papers were read before three different sections: 
1. Physics, 2. Electro-therapy and Actinotherapy, 3. Radiology, meeting in 
two parallel sessions for Roentgen diagnosis and Radiotherapy. All sections 
sat simultaneously from the Ist to the 4th of July. On July Ist Physics 
and Radiology held a joint discussion on international units and standards 
for Roentgen work. Probably as a result of this there will be formulated a 
roentgen-ray unit of intensity, which will meet with international acceptance. 
On the evening of July 1st the Duc pe Broeuie gave the eighth Sirvanus Tuomp- 
son Memorial Lecture on »The Absorption of X- and Gamma Radiations and 
the Secondary Radiations which accompany them», in a most elegant, clear 
and fascinating way. — On the evening of July 3rd Sir Berketey Moynrnan 
in a brilliant and eloquent lecture spoke about »the Relationship of Radiology 
and Surgery> (Mackenzie Davipson Memorial Lecture). 

Those two excellent lectures on subjects of importance and of general 
interest formed perhaps the climax of the Congress, and for coming inter- 
national meetings it would surely be highly desirable that the members should 
even more meet in common lectures of general interest in alternation with 
the sectional lectures. 

Great animation and marked interest prevailed through the whole Con- 
gress, and the English colleagues showed the most cordial and splendid hos- 
vitality. 

; At the official Congress Dinner on July 2nd the international delegates 
warmly expressed their gratitude to their British colleagues, who had been 
able to bring together the ray-men from all parts of the world, and of 
making the First International Congress of Radiology such a remarkable 
success. Special homage was paid to the grand old man of English radio- 
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logy, Dr. C. Tuurstan HoL.anp, who with never failing tactfulness and ge- 
niality presided over the Congress. 

In the history of the First International Congress of Radiology must not 
be forgotten the names of those men who above all have carried the burden 
and heat of the day: Dr. Roperr Knox, Chairman of the Organizing Com- 


mittee, who took the initiative to the Congress, — Dr. Aurrep Barciay, 
and Humpury Vice-Presidents, — Dr. Srantey MELVILLE, 
Secretary-General, — the Chairmen in the Sub-Committees: Str Henry Gav- 


vain, C. E. S. Putiurs, F. Inst. P., Dr. Grzert Scorr and Dr. E. R. Morton: 
and, last but not least, the Joint Secretaries, Dr. Joun Murr and Dr. J. E. A. 
Lynuam. And let us especially pay honour to the Ladies committee. A very 
interesting and very complete a hibition of the latest Roentgen. Radium 
and Light apparatuses was held during the Congress, thirty-one European 
and American firms being represented. 

An instructive exhibition of radiographs was on view in the Lecture Hall 
of the British Institute of Radiology at 32 Welbeck Street, where also a 
Bureau of Information was open to the members of the Congress. 


International Committee for Radiology 


The Organizing Committee of the Congress invited the Radiological and 
Electro-therapeutic Societies to send approved representatives, who should be 
eligible to serve on the International Committee. — Thus delegates from 
twenty-one nations on the first day of the Congress constituted themselves as 
the International Committee for Radiology. The Committee approved the 
Congress as the first International Congress of Radiology and elected Dr. C. 
Tuurstan Honuanp as the President of the Congress, accepting all the actually 
existing officers of the Congress. 

On the last day of the Congress there was a final meeting of the Inter- 
national Committee, when it was resolved that further International Con- 
gresses should be held at intervals of three years, or at such intervals as the 
delegates at each Congress should decide. The next Congress will be held in Stock- 
holm in 1928 and Prof. Gista Forsseut was elected President. — Any country 
having a Radiological Society or Radiological Societies will be entitled to 
send not more than five common official delegates to each congress: but onl 
one vote is to be exercised by each country. The country in which pa | 
congress is held will be entirely responsible for all the Congress arrange- 
ments, financial and otherwise. 

Professor Giésta ForssktL was appointed Chairman, Dr. C. Tuurstan 
— vice-Chairman, Dr. Stantey — Secretary of the Inter- 
national Delegate Committee, until the next meeting of the delegates. 


International Radiological Club 


At the conclusion of the meeting of the International Committee Dr. Ro- 
BERT Knox on behalf of the British radiologists invited the delegates to form 
an International Radiological Club, with the following words: 

>We, the radiologists of this country, feel that an effort should be made 
to perpetuate the friendly feelings and cordial goodwill which have been so 
abundantly in evidence throughout the strenuous days of the Congress. 
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We feel that something should be done now to link up radiologists through- 
out the World, from a friendly as distinct from a scientific standpoint, and 
we suggest the formation of an International Club or something of that kind. 

Towards this end, we offer the amenities of the British Institute of Ra- 
diology to any radiologist who is duly accredited by the radiological Societies 
of his own country, and is visiting this country from any part of the World. 
There will be no financial obligation of any kind, but we undertake that when 
any member of a recognised radiological Society of any country other than 
our own presents his card at the Institute, he will be welcomed as one of 
ourselves and will find the resources and facilities of the Institute placed at 
his disposal with sincere and cordial goodwill. 

We propose to keep a register of the Members of the Club, and ask the 
delegates to sign their names in the book before leaving. 

Further, we express the hope that this idea will be taken up by the dele- 
gates and brought to the notice of the Societies they represent, and that in 
the course of time some similar arrangement will come into being in every 
capital in the World. 

The delegates agreed with enthusiasm to this proposal of Dr. Knox and 
signed their names in the register of the new Club. 


Visit of American Radiologists to Scandinavia. July 12th—27th 1925 


After the International Congress in London a group of American radio- 
logists and their ladies, 28 persons, visited Scandinavia. 

The Radiological Institutions of Oslo, Stockholm, Upsala, Lund and Co- 
penhagen were studied and a trip taken to Abisko in the North of Sweden 
and to Narvik in Norway. 

The Scandinavian radiologists will never forget this most charming visit 
of their American colleagues and their ladies. 


NORDISK FORENINGS FOR MEDICINSK RADIOLOGI 
4:de mite 
férsiggar i Helsingfors den 1 och 2 september 1925 


Inledningsfiredrag: 
1. Réntgen- och Ljusbehandling vid kirurgisk tuberkulos. 

Inledare fir Danmark, 0. Curevrrz: Den universelle Lysbehandling vid 
kirurgisk Tuberkulose, och 

A. Reyn: Lyskilder til universel Lysbehandling. 

Finland, G. A. Werrerstranp: Rintgenterapin vid kirurgisk tuberkulos. 

Norge, 8S. A. Heverpaut: Lysbehandling ved chirurgisk tuberculose, och 
P. Amunpsen: Réntgenbehandling ved chirurgisk tuberculose. 

Sverige, L. Epiine: Réntgenbehandling vid kirurgisk tuberkulos, 
W. Matmstrém: Bidrag till kinnedomen om |justerapien vid kirurgisk 
tuberkulos. 


bo 


Om undervisning i medicinsk radiologi. 
Inledare: G, S. A. Heyverpaut. 
Diskussionsinligg: H. J. PANNER. 


Ovriga nu anmdlda féredrag 
S. Arnett (Boden): Ett bidrag till kinnedomen om ventrikelns normala form- 
féraindringar. 
P. Amunpsen (Oslo): Fibromatosis cutis helbredet med Réintgenbehandling. 
S. N. Bakke (Bergen): Réntgenbehandling av polyglobuli (Vaquez’ sjukdom). 
). Berven (Stockholm): Behandlingen av Cancer vulve. 
K. Hotmpere (Helsingfors): Réntgenbehandling av Leukiami. 
R. Houmsen (Oslo): De enkleste og almindeligste sikkerhetsforanstaltninger 
ved réntgenanleg. 
G. Jansson (Helsingfors): Till fragan om réntgenstrdlarnas inverkan pa kir- 


len. — Ett fall av pneumatocephalus. 

H. Laurett (Uppsala): Nagra ord om ringskuggor i lungorna. — Réntgen- 
bilder av Ascaris i tarmkanalen. — Riéntgensymptom vid abdominella 
utgjutningar. 


H. Nirrer (Skien): Réntgenbehandling av Hypertrophia prostate. 

H. J. Pannen (Képenhamn): Et Tilfeelde af Invaginatio coli-colica med 
Réintgenfund. — Lidt om Kondromatosis capsularis. 

. Stwon (Stockholm): Nar bér réntgenbehandling av lymfom kombineras 
med kirurgiskt ingrepp? 

A. Soranp (California): | nn i det kvindelige Brust (en analyse 

begrundet paa 25 aars personlig erfaring i straale-terapi). 

Finn Norprum (Sandefjord): Et fall av generel Ostitis fibrosa. 

A. Axer.Lunp (Stockholm): Hernia diaphragmatica foraminis oesophagi. 

B. WerenskroLp: Bidrag till diagnostiken av epifysavlisninger. 


Arbetsutskottet. 
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Fig. 3. 
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Fig. 6. 


Fig. 8. 


i 
| 
A 
pe 
pe 


